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ABSTRACT
R ice  v a r i e t i e s  w ere  s c re e n e d  f o r  m a tu re  p l a n t  r e s i s t a n c e  to  
H elm in thospo rium  o ry z a e  Breda de Haan a t  th e  L o u i s i a n a  R ice  
E xperim en t S t a t i o n ,  i n  1973 and 1974. About 1100 v a r i e t i e s  w ere 
e v a l u a t e d  f o r  t h e i r  r e a c t i o n  t o  n a t u r a l  i n f e c t i o n  by H. o r y z a e . Most 
o f  th e  U. S. com m ercia l v a r i e t i e s  w ere s u s c e p t i b l e .  The v a r i e t y  
Dawn was m o d e ra te ly  r e s i s t a n t .  The v a r i e t i e s  T a ichung  N a t iv e  #1 ,
P I  338694, IR 5 0 6 -2 0 -1 ,  Cl 9628 S e l e c t i o n ,  and S tg  71M9130 were 
r a t e d  h ig h ly  r e s i s t a n t .
H igh ly  s i g n i f i c a n t  r  v a lu e s  r a n g in g  from 0 .4 9  to  0 .7 8  w ere 
o b ta in e d  betw een s e e d l i n g  r e a c t i o n s  and m a tu re  p l a n t  r e a c t i o n s .  The 
d a t a  i n d i c a t e d  t h a t  s c r e e n in g  f o r  m a tu re  p l a n t  r e s i s t a n c e  t o  H. 
o ry z a e  c o u ld  b e  done a t  t h e  s e e d l i n g  s t a g e .
The v a r i e t i e s ,  Ta ichung  N a t iv e  it 1 ,  IR 8 , Dawn, and SML 242 
o c c u r r e d  i n  th e  p e d ig r e e  o f  m ost t h e  r e s i s t a n t  s e l e c t i o n s  and 
a p p a r e n t l y  w ere t h e  main s o u rc e s  o f  r e s i s t a n c e  to  H. o r y z a e . Most 
o f  t h e  p r o g e n ie s  o f  T aichung  N a t iv e  it 1 which w ere r e s i s t a n t  a t  t h e  
m a tu re  p l a n t  s t a g e  w ere  a l s o  r e s i s t a n t  a t  t h e  s e e d l i n g  s t a g e .
However, t h e  m a j o r i t y  o f  th e  p ro g e n ie s  o f  SML 242 w hich w ere  r e s i s t a n t  
a t  t h e  m a tu re  p l a n t  s t a g e  were found t o  be s u s c e p t i b l e  a t  th e  s e e d l i n g  
s t a g e .
The p r e s e n c e  o f  a t y p i c a l  l e s i o n s  o f  some v a r i e t i e s  c o m p lic a te d  
th e  r a t i n g  o f  H. o ry z a e  i n f e c t i o n .  The a t y p i c a l  l e s i o n s  ap p e a re d  a s
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l a r g e  e l o n g a te d  s p o t s ,  u n i fo rm ly  medium brown w i th o u t  a  n e c r o t i c  c e n t e r  
and w i th  an  i r r e g u l a r  m a rg in .  The r e s u l t s  o f  t h i s  s tu d y  i n d i c a t e  t h e  
a t y p i c a l  l e s i o n s  a r e  a  v a r i e t a l  c h a r a c t e r i s t i c  u n d e r  g e n e t i c  c o n t r o l  
i n  th e  p l a n t ,  a l th o u g h  th e y  p o s s i b l y  c o u ld  be cau sed  by v a r i e t a l  
i n t e r a c t i o n  w i th  r a c e s  o f  t h e  p a th o g e n .
The i n h e r i t a n c e  i n  r i c e  o f  m a tu re  p l a n t  r e a c t i o n  and s e e d l i n g  
r e a c t i o n  t o  H. o ry z a e  w ere s tu d i e d  i n  t h e  p a r e n t  v a r i e t i e s ,  and i n  
t h e  F p  F2 , and  F^ g e n e r a t i o n s  o f  t h e  c r o s s e s  S a tu rn  x T aichung  
N a t iv e  / / l ,  S a tu rn  x  Dawn, and Dawn x T aichung  N a t iv e  #1. T a ichung  
N a t iv e  #1 was h i g h l y  r e s i s t a n t ,  Dawn was m o d e ra te ly  r e s i s t a n t ,  and 
S a tu r n  was s u s c e p t i b l e  t o  H. o ry z a e  i n f e c t i o n .  The F^ p rogeny  o f  a l l  
t h r e e  c r o s s e s  showed a  c o n t in u o u s  d i s t r i b u t i o n  i n  t h e i r  r e a c t i o n  to  
H. o ry z a e  u n d e r  b o th  g reen h o u se  and f i e l d  c o n d i t i o n s .  However based  
on e s t i m a t e s  o f  t h e  number o f  s e g r e g a t i n g  genes  u s in g  th e  C a s t l e -  
W righ t fo rm u la  and on th e  number o f  p a r e n t a l  p h e n o ty p e s  r e c o v e re d  i n  
s e g r e g a t i n g  g e n e r a t i o n s ,  th e  r e s u l t s  o f  t h i s  s tu d y  s u g g e s t  t h a t  a s  
few a s  two m a jo r  gen es  p l u s  some m inor m o d i f i e r  g en es  may c o n t r o l  th e  
v a r i a t i o n  i n  th e  r e a c t i o n  to  i n f e c t i o n  by H. o ry z a e  among t h e s e  t h r e e  
v a r i e t i e s .
When brown s p o t  i n f e c t i o n  was e v a l u a t e d  a t  t h e  m a tu re  p l a n t  
s t a g e  u n d e r  f i e l d  c o n d i t i o n s  t h e r e  was no i n d i c a t i o n  o f  any dom inance 
by e i t h e r  r e s i s t a n c e  o r  s u s c e p t i b i l i t y  i n  th e  F p  F 2  o r  F^ g e n e r a t i o n s  
o f  any  o f  t h e  t h r e e  c r o s s e s .  However, when r e a c t i o n  to  H. o ry z a e  was 
e v a l u a te d  a t  t h e  s e e d l i n g  s t a g e ,  un d er  g reen h o u se  c o n d i t i o n s  and 
a r t i f i c i a l  i n o c u l a t i o n  w i th  a  s i n g l e  i s o l a t e  o f  t h e  p a th o g e n ,  
s u s c e p t i b i l i t y  was dom inant o v e r  r e s i s t a n c e .
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Broad s e n s e  e s t i m a t e s  o f  h e r i t a b i l i t y  o f  m a tu re  p l a n t  brown 
s p o t  I n f e c t i o n ,  b ased  on th e  v a r i a n c e s  o f  t h e  F 2  p o p u la t io n s  
ra n g e d  from 70 to  89 p e r  c e n t  f o r  t h e  t h r e e  c r o s s e s .  H e r i t a b i l i t y  
e s t i m a t e s  of m a tu re  p l a n t  d i s e a s e  r e a c t i o n  o b ta in e d  from th e  
r e g r e s s i o n  o f  F^ l i n e  means on th e  r a t i n g  o f  t h e  p l a n t  from which 
t h e  l i n e s  w ere  d e r i v e d ,  ran g ed  from 33 t o  51 p e r  c e n t .
The r e l a t i v e l y  h ig h  e s t i m a t e s  o f  h e r i t a b i l i t y  i n d i c a t e  t h a t  
s e l e c t i o n  f o r  r e s i s t a n c e  c o u ld  be v e ry  e f f e c t i v e  as  e a r l y  a s  th e  F2  
g e n e r a t i o n .  H igh ly  s i g n i f i c a n t  c o r r e l a t i o n s  betw een F 2  f i e l d  r a t i n g s  
o f  m a tu re  p l a n t s  and F^ s e e d l i n g  d i s e a s e  r e a c t i o n  i n  th e  g reen h o u se  
i n d i c a t e  s e l e c t i o n  f o r  r e s i s t a n c e  cou ld  be e f f e c t i v e l y  made i n  e i t h e r  
t h e  f i e l d  o r  g re e n h o u s e .
ix
INTRODUCTION
R ice  i s  an  im p o r ta n t  c rop  i n  t h e  w o r ld ,  i t  i s  th e  s t a p l e  food  i n  
A s ia ,  and i t  i s  an  im p o r ta n t  com m erc ia l  e x p o r t  c ro p  i n  t h e  U n ite d  
S t a t e s ,  I t a l y ,  Ejgypt, A u s t r a l i a ,  and T h a i la n d .
S ta b l e  and i n c r e a s i n g  r i c e  p r o d u c t io n  depends p r i m a r i l y  on 
e f f o r t s  b e in g  made to  p ro v id e  more f a v o r a b l e  c o n d i t i o n s  f o r  optimum 
grow th  o f  th e  r i c e  c ro p  and m in im iz in g  damages and l o s s e s  due to  
d i s e a s e s  and i n s e c t s .
Brown l e a f  s p o t  d i s e a s e  o f  r i c e ,  caused  by H elm in thosporium  
o ry z a e  Breda de Haan, i s  one o f  th e  more im p o r ta n t  r i c e  d i s e a s e s .
The d i s e a s e  h a s  been  r e p o r t e d  to  be p r e s e n t  i n  a l l  r i c e  grow ing 
c o u n t r i e s .  I n  th e  U n i te d  S t a t e s ,  t h i s  d i s e a s e  i s  c o n s id e re d  to  b e  o f  
g r e a t  economic im p o r ta n c e .  D uring  g e r m in a t io n  and th e  e a r l y  
s e e d l i n g  grow th  H. o ry z a e  c a u se s  s e e d l i n g  b l i g h t  w hich  r e s u l t s  i n  
red u ce d  s e e d l i n g  s u r v i v a l  and n o n -u n ifo rm  s e e d l i n g  s t a n d s .  I n  l a t e r  
s t a g e s  i t  c a u s e s  l e a f  and g r a i n  s p o t t i n g  t h a t  re d u c e s  b o th  y i e l d  and 
q u a l i t y .  I n  th e  a r e a  w here  r a to o n  c ro p p in g  o f  r i c e  i s  a common 
p r a c t i c e  p o o r  g r a i n  q u a l i t y  r i c e ,  th e  so  c a l l e d  "pecky r i c e ” , i s  
c au sed  by H. o ry z a e  and o t h e r  p a th o g e n s .
Many r e p o r t s  show t h a t  s o i l s  low i n  f e r t i l i t y ,  e s p e c i a l l y  i n  
n i t r o g e n ,  f a v o r  developm ent o f  th e  brown l e a f  s p o t  d i s e a s e .  I t  i s  
e x p e c te d  t h a t  in  th e  f u t u r e ,  fa rm e rs  w i l l  a p p ly  l e s s  f e r t i l i z e r s  th a n  
recommended f o r  optimum y i e l d  b e c a u s e  o f  th e  t r e n d  tow ard  c o n t in u in g  
i n c r e a s e s  i n  th e  p r i c e  o f  f e r t i l i z e r s .  T h is  i s  e s p e c i a l l y  t r u e  f o r  th e
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p o o re r  fa rm e rs  i n  many d e v e lo p in g  c o u n t r i e s .  The brown l e a f  s p o t  
d i s e a s e  p ro b a b ly  w i l l  b e  more im p o r ta n t  i n  th e s e  c o u n t r i e s  i n  th e  
f u t u r e .
I n c r e a s i n g  th e  a c r e a g e  o f  r i c e  i n  many c o u n t r i e s  i n  A s ia ,  A f r i c a ,  
and Sou th  America i s  p o s s i b l e  by d e v o t in g  more u p la n d ,  m arsh and 
t i d a l  swamp a r e a s  to  c u l t i v a t i o n .  However, th e s e  a r e a s  a r e  p o o r  i n  
s o i l  f e r t i l i t y  and need  b e t t e r  th a n  av e ra g e  management. R ic e  
p ro d u ced  on th e s e  ty p e s  o f  s o i l  would be  more v u l n e r a b l e  to  brown 
l e a f  s p o t  d i s e a s e .
F u n g ic id a l  m e rc u r ic  compounds w ere  used  to  c o n t r o l  brown l e a f  
s p o t  d i s e a s e  i n  many c o u n t r i e s  i n  th e  p a s t .  However, b e c a u se  o f  
s t r i c t  r e g u l a t i o n s  on t h e i r  u s e ,  t h e s e  f u n g ic i d e s  have been  
abandoned and no s a t i s f a c t o r y  re p la c e m e n ts  a r e  a v a i l a b l e  a t  p r e s e n t .
The f a c t o r s  m e n tio n ed  above p ro b a b ly  w i l l  have a s i g n i f i c a n t  
e f f e c t  on damages t o  r i c e  from brown l e a f  s p o t  d i s e a s e  i n  t h e  f u t u r e .  
The m ost e f f i c i e n t  way to  c o n t r o l  th e  brown l e a f  s p o t  d i s e a s e  i s  
th ro u g h  th e  developm ent and u s e  o f  r e s i s t a n t  v a r i e t i e s .
Very l i m i t e d  in f o r m a t io n  i s  a v a i l a b l e  on th e  i n h e r i t a n c e  o f  
r e s i s t a n c e  to  brown l e a f  s p o t  d i s e a s e  o f  r i c e .  More i n f o r m a t io n  i s  
needed to  d ev e lo p  an  e f f i c i e n t  s e l e c t i o n  program  to  o b t a i n  v a r i e t a l  
r e s i s t a n c e  to  brown l e a f  s p o t  d i s e a s e .
The main o b j e c t i v e s  o f  t h i s  r e s e a r c h  w ere :  to  e v a l u a t e  th e
r e a c t i o n  of r i c e  v a r i e t i e s  and l i n e s  to  H. o ry z a e  i n f e c t i o n *  to  
i d e n t i f y  s o u rc e s  o f  r e s i s t a n c e  w hich  c o u ld  be u se d  i n  b r e e d in g  
r e s i s t a n t  v a r i e t i e s ,  to  e v a l u a t e  m ethods f o r  u s e  i n  m e asu r in g
r e s i s t a n c e ,  to  d e te rm in e  t h e  mode o f  i n h e r i t a n c e  f o r  r e s i s t a n c e ,  
and a l s o  to  e s t i m a t e  th e  h e r i t a b i l i t y  o f  th e  r e a c t i o n  o f  r i c e  to
II. o ry z a e  i n f e c t i o n .
REVIEW OF LITERATURE
Brown l e a f  s p o t  d i s e a s e  o f  r i c e  caused  by H elm in thosporium  o ry z a e  
B reda de Ha an h a s  been  obse rved  i n  a l l  r i c e  grow ing c o u n t r i e s .  The 
d i s e a s e  was f i r s t  r e p o r t e d  by Breda de Haan i n  1900 i n  Ja v a  and l a t e r  
i n  Jap an  by H ori and  Miyabe i n  1901 (T anaka, 19 2 2 ) .  By 1923 a c c o rd in g  
to  D r e c h s l e r  (1923) th e  d i s e a s e  had a l s o  been  r e p o r t e d  from I t a l y ,  
F e d e r a te d  Malay S t a t e s ,  I n d i a ,  and th e  P h i l i p p i n e s ,  Uganda, Ceylon , 
C och in -C h ina  and th e  U n ite d  S t a t e s .  I n  A u s t r a l i a  th e  d i s e a s e  was 
f i r s t  o b se rv e d  i n  1965 (H ea ton , 1 9 6 6 ) .
A tk in s  (1974) rev iew ed  th e  l i t e r a t u r e  o f  d i s t r i b u t i o n  o f  brown 
l e a f  s p o t  d i s e a s e  o f  r i c e  i n  A m erica . U. o ry z a e  has  been  r e p o r te d  
from  B r a z i l ,  C olom bia, C osta  R ic a ,  Cuba, Dominican R e p u b l ic ,
E l S a lv a d o r ,  G uatem ala , Guyana, J a m a ic a ,  N ic a ra g u a ,  Panama, P e ru ,  
Surinam , T r i n i d a d ,  V e n ezu e la ,  and P u e r to  R ic o .  I n  th e  U n ited  S t a t e s  
H. o ry z a e  has  b e e n  r e p o r t e d  from A rk a n s a s ,  C a l i f o r n i a ,  F l o r i d a ,  
L o u i s i a n a ,  M i s s i s s i p p i ,  and T ex as .  The d i s e a s e  was f i r s t  o bserved  i n  
th e  U n ite d  S t a t e s  by T i s d a l e  a t  C row ley , L o u i s i a n a  i n  1920 (O cfem ia, 
1 9 2 4 b ) .
Brown l e a f  s p o t  d i s e a s e  o f  r i c e  i s  c o n s id e r e d  to  be  o f  g r e a t  
economic im p o r ta n c e  i n  th e  U n ite d  S t a t e s .  When H. o ry z a e  a t t a c k s  th e  
p l a n t s  a t  em ergence , i t  c a u se s  s e e d l i n g  b l i g h t  w hich  k i l l s  o r  
weakens t h e  s e e d l i n g s  and c a u s e s  t h i n  o r  in a d e q u a te  s t a n d s  i n  th e  
f i e l d .  At l a t e r  g ro w th  s t a g e s ,  i t  c a u s e s  l e a f  s p o t s  w hich p ro b a b ly
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do n o t  s e r i o u s l y  re d u c e  y i e l d s .  I n f e c t i o n  on th e  g r a i n  r e d u c e s  b o th  
th e  y i e l d  and q u a l i t y  o f  r i c e  (A tk in s ,  1974 ) .
H. o ry z a e  i s  one o f  th e  f u n g i  t h a t  c o n t r i b u t e s  t o  th e  p rob lem  o f  
pecky r i c e  o r  d i s c o l o r e d  g r a i n s  i n  th e  U n ite d  S t a t e s .  I t  h as  been  
r e p o r t e d  t h a t  t h e  a n n u a l  l o s s  from "pecky"  r i c e  i n  L o u i s i a n a ,  Texas 
and A rkansas  from 1930-1938 was ab o u t  $463,000 (D ouglas and T u l l i s ,  
19 5 0 ) .  O th e r  w o rk e rs  i n  th e  U. S. have  a l s o  r e p o r t e d  d i s c o l o r a t i o n  
o f  r i c e  se e d  from brown l e a f  s p o t  d i s e a s e  w hich  s u b s t a n t i a l l y  reduced  
g r a i n  q u a l i t y  ( C r a l l e y ,  1932, 1937; T u l l i s ,  1936; M a r t in  and A l s t a t t ,  
1940; S c h ro e d e r ,  1 9 6 4 ) .
I n  C e n t r a l  A m erica ,  a c c o rd in g  to  M u l le r  (1 9 5 3 ) ,  l e a f  s p o t t i n g  of 
r i c e  i s  som etim es s e v e r e  enough to  a f f e c t  p r o d u c t i o n  and i s  accom panied 
by n e a r l y  1 0 0  p e r  c e n t  seed  i n f e c t i o n  when r a in y  p e r i o d s  c o i n c id e  
w i th  m a t u r i t y .  He r e p o r t e d  s e e d l i n g  b l i g h t  o f  r i c e  i s  a common r e s u l t  
from th e  use  o f  i n f e c t e d  s e e d .
A cco rd ing  to  Aluko (1 9 6 9 ) ,  brown l e a f  s p o t  was a  p o t e n t i a l  h a z a rd  
on u p la n d  r i c e  i n  N i g e r i a .  Brown l e a f  s p o t  was v e r y  s e v e r e  i n  a b o u t  
tw o - t h i r d s  o f  th e  r i c e  f i e l d s  i n  N i g e r i a ,  e s p e c i a l l y  i n  th e  lo n g -  
e s t a b l i s h e d  u p la n d  r i c e  f i e l d s .
The m ost s e r i o u s  e p i p h y t o t i c  o f  brown l e a f  s p o t  d i s e a s e  e v e r  
r e p o r t e d  on r i c e  o c c u r r e d  i n  B enga l ,  I n d i a ,  i n  th e  1942-1943 s e a s o n .  
L o sse s  o f  50 to  91 p e r  c e n t  o c c u r re d  and r e s u l t e d  i n  a d i s a s t e r o u s  
Bengal fam ine  (Padmanabhan e t  a l . ,  1 9 4 8 ) .  Paddy , i n  West B enga l ,  
s u f f e r s  e v e ry  y e a r  from th e  a t t a c k  o f  brown l e a f  s p o t  (C ha t topadhyay  
and C h a k r a b a r t i ,  1 9 6 1 ) .
6
H. o ry z a e  i s  one o f  th e  fu n g i  commonly a s s o c i a t e d  w i t h  s e e d l i n g  
b l i g h t .  The p r im a ry  i n f e c t i o n  i n  a  f i e l d  i s  caused  by mycelium  w hich  
o v e r w in te r  i n  a  dorm ant s t a t e  on th e  lemma, p a l e a  and o v a ry  o f  th e  
g r a i n .  C o n id ia  a r e  th e n  p ro d u ced  and a r e  c a r r i e d  by t h e  wind to  
c a u s e  se c o n d a ry  i n f e c t i o n  on a l l  p a r t s  o f  th e  r i c e  p l a n t  d u r in g  i t s  
e n t i r e  l i f e  h i s t o r y  (O cfem ia, 1924; S u z u k i ,  1930; Wei, 1 9 3 6 ) .
T u l l i s  (1940) and A d a ir  (1941) s t a t e  t h a t  H. o ry z a e  o c c u r s  on 
w i ld  g r a s s e s  i n  o r  n e a r  r i c e  f i e l d s .  However, w i ld  r i c e  ( Z iz a n ia  
a q u a t i c a  L . )  i s  a p p a r e n t ly  t h e  o n ly  o t h e r  d e f i n i t e l y  known n a t u r a l  
h o s t  o f  t h e  fungus  b e s id e s  r i c e  ( A tk in s ,  1 9 7 4 ) .
Ou (1972) d e s c r ib e d  th e  symptoms o f  th e  d i s e a s e  a s  f o l lo w s :
" T y p ic a l  s p o t s  on th e  l e a v e s  a r e  o v a l ,  a b o u t  t h e  s i z e  and sh ap e  o f  
sesam e s e e d s .  They a r e  r e l a t i v e l y  u n ifo rm  and f a i r l y  e v e n ly  d i s t r i b u t e d  
o v e r  th e  l e a f  s u r f a c e .  The s p o t s  a r e  brown, w i t h  g r a y  o r  w h i t i s h  
c e n t e r s  when f u l l y  d e v e lo p e d .  Young o r  u n d ev e lo p ed  s p o t s  a r e  s m a l l  and 
c i r c u l a r ,  and  may a p p e a r  a s  d a r k  p u r p l i s h  brown s p o t s .  On s u s c e p t i b l e  
v a r i e t i e s  th e  s p o t s  a r e  much l a r g e r  and may r e a c h  one c e n t im e te r  o r  
more i n  l e n g t h .  Som etim es, numerous s p o t s  o c c u r  and a s  a r e s u l t  th e  
l e a f  w i t h e r s .  B lack  o r  d a rk  brown s p o t s  a l s o  a p p e a r  on th e  glum es 
and i n  s e v e r e  c a s e s  th e  g r e a t e r  p o r t i o n  o r  th e  e n t i r e  s u r f a c e  o f  some 
o f  th e  g lum es may be  c o v e re d .  The s p o t s  on i n f e c t e d  c o l e o p t l l e s  a r e  
s m a l l ,  brow n, c i r c u l a r  o r  o v a l .  I n f e c t e d  r o o t s  show b l a c k i s h  l e s i o n s . "
A cco rd ing  to  A tk in s  (1 9 7 2 b ) , H e lm in th o sp o r iu m  ro B tra tu m  was a l s o  
p a th o g e n ic  to  r i c e  and ca u se d  l e a f  s p o t s  s i m i l a r  to  th o s e  o f  t h e  brown 
l e a f  s p o t  d i s e a s e  cau sed  by H. o r y z a e .
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The brown l e a f  s p o t  p a th o g e n  has b een  c l a s s i f i e d  by a  number o f  
w o rk e r s ,  and s e v e r a l  names have  been  p ro p o sed  f o r  th e  fu n g u s .  Breda 
de Haan (1900) i n  J a v a  was th e  f i r s t  to  d e s c r i b e  brown l e a f  s p o t  o f  
r i c e .  He c a l l e d  t h e  d i s e a s e  "orno pakoe"  and named th e  c a u s a l  
o rgan ism  H elm in th o sp o r iu m  o r y z a e .
However, a c c o rd in g  to  N is ik a d o  and Miyake (1 9 2 2 ) ,  S. H ori was 
t h e  f i r s t  to  o b s e rv e  th e  d i s e a s e  on th e  r i c e  glum es i n  t h e  su b u rb  o f  
Tokyo i n  1892 . I n  1893 , he ob se rv ed  th e  d i s e a s e  on r i c e  l e a v e s  i n  th e  
u p la n d s  o f  Tokyo, T o t i g i ,  and Okayama p r e f e c t u r e s .  H ori gave  th e  
name o f  th e  d i s e a s e  " I n e  no H agare -byo"  m eaning th e  l e a f  b l i g h t  o f  
r i c e  p l a n t .  Miyabe and  H ori  named th e  c a u s a l  fungus  H elm in thosporium  
o ry z a e  i n  1901. The a u t h o r s  d id  n o t  know o f  th e  e a r l i e r  r e p o r t  by 
B reda de Haan from J a v a .
I t o  and K u r ib a y a s h i  (1927) found m a tu re  p e r i t h e c i a  i n  c u l t u r e s  
from c o n id ia  and hyphae i s o l a t e d  from i n f e c t e d  g r a i n s  b u t  p e r i t h e c i a  
w ere  n o t  p roduced  i n  c u l t u r e s  from i n f e c t e d  l e a v e s .  Each a s c u s  i n  a 
p e r i t h e c i a  c o n t a i n s  1  to  8 , o r  more u s u a l l y  4 to  6  h e l i c o i d
a s c o s p o r e s .  The p r o d u c t i o n  o f  an  a s c ig e r o u s  s t a g e  i n  c u l t u r e  and th e
c h a r a c t e r i s t i c  p r o d u c t i o n  o f  b i p o l a r  germ tu b e s  e x h i b i t e d  by II. o ry z a e  
seemed to  s u p p o r t  th e  c o n t e n t io n  t h a t  t h i s  g roup  o f  s p e c i e s  d i f f e r e d  
from o t h e r  H elm in thospo rium  s p e c i e s  w i th  s t r a i g h t  c o n i d ia  g e rm in a t in g
l a t e r a l l y .  They s u g g e s te d  t h e  name O ph lobo lus  m iyabeanus f o r  th e
fungus  to  ho n o r  D r. Kingo M iyabe.
D r e c h s l e r  (1934) c o n c lu d ed  t h a t  th e  h e l i c o i d  a s c ig e r o u s  s e r i e s ,  
t h a t  had  b een  r e p o r t e d  a s  O ph lobo lus  s p p . ,  c o n s t i t u t e d  a new s e p a r a t e
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genus and he p la c e d  i t  un d er  a  new genus C o c h l io b o lu s , w hich  i n d i c a t e s  
th e  h e l i c o i d  a r ran g em en t  o f  th e  a s c o s p o r e s .  D a s tu r  (1942) f o r m a l ly  
t r a n s f e r r e d  i t  to  th e  new g e n u s .  T h e r e f o r e ,  H elm in thospo rium  o r y z a e  
i s  synonymous w i th  C o c h l io b o lu s  m iyabeanus ( I t o  e t  K u r ib a y a s h i )  
D r e c h s le r  ex D a s tu r .
Schoemaker (1959) s tu d i e d  th e  taxonomy o f  some g ra m in ic o lo u s  
f u n g i  c l a s s i f i e d  i n  "H elm intho  spo rium " and co n c lu d ed  t h a t  16 s p e c i e s  
w i t h  c y l i n d r i c  c o n id ia  t h a t  g e r m in a te  from a l l  c e l l s  a r e  in c lu d e d  i n  
D r e c h s l e r a . He p ro p o sed  th e  g e n e r i c  name B i p o l a r i s  f o r  th e  g roup  o f  
s p e c i e s  i n  w h ich  c o n i d i a  g e rm in a te  from th e  two ends  c e l l s .  B i p o l a r i s  
o ry z a e  was t h e r e f o r e  c o n s id e r e d  to  b e  synonymous w i t h  H elm in thosporium  
o ry z a e  Breda de Haan.
Subram anian  and J a i n  (1966) s u g g e s te d  t h a t  a l l  s p e c i e s  o f  
g r a m in ic o lo u s  H e lm in th o s p o r ia  to  be accommodated i n  o n ly  a  s i n g l e  
genus D r e c h s l e r a . T h e r e f o re ,  B i p o l a r i s  Schoemaker i s  red u ced  to  
synonymy w i th  D r e c h s l e r a ,  and th e y  t r a n s f e r r e d  H elm in thosporium  
o ry z a e  to  D r e c h s l e r a  o r y z a e . However, a t  p r e s e n t  H e lm in th o sp o r  ium 
o ry z a e  B reda de  Haan o r  C o c h l io b o lu s  m iyabeanus  ( I t o  K u r ib a y a s h i )  
D r e c h s le r  ex D a s tu r  i s  commonly used  a s  th e  name o f  th e  fungus  
c a u s in g  brown l e a f  s p o t  d i s e a s e  o f  r i c e  (Ou, 19 7 2 ) .
M o rp h o lo g ic a l  and p h y s i o l o g i c a l  v a r i a n t s  of JH. o ry z a e  have  b een  
r e p o r t e d  by s e v e r a l  w o rk e r s .  N is ik a d o  (1927) s tu d i e d  s e v e r a l  s t r a i n s  
o f  H. o ry z a e  from  J a v a ,  th e  P h i l i p p i n e s ,  A m erica ,  and J a p a n .  He 
found t h a t  s t r a i n s  from th e  U n ite d  S t a t e s  and Ja p a n  showed a  c l e a r  
d i f f e r e n c e  i n  th e  sh ap e  o f  t h e i r  s p o r e s ,  b u t  he d id  n o t  f i n d  a  
g r e a t  d i f f e r e n c e  i n  p a t h o g e n i c i t y .  The s t r a i n s  from  J a v a  and th e  
P h i l i p p i n e s  f a i l e d  to  p ro d u ce  s p o r e s .
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Ganguly and Padmanabhan (1959) found no p a th o g e n ic  v a r i a t i o n  in  
iH. o r y z a e . C ha ttopadhyay  and D ickson  (1960) induced  an a l b in o  
m u ta n t  o f  H. o ry z a e  by u l t r a v i o l e t  r a d i a t i o n  o f  g e rm in a t in g  c o n i d i a  
and young h y p h a l  f r a g m e n ts .  The m u tan t showed no change in  c o n i d i a l  
p r o d u c t io n  and p a t h o g e n i c i t y .
C ha ttopadhyay  and Das Gupta (1958) r e p o r t e d  t h a t  s a l t a t i o n  was 
r a t h e r  f r e q u e n t  i n  t h e  fungus  u n d e r  ^ c e r t a in  c o n d i t i o n s .  The m ost 
f a v o r a b l e  t e m p e r a tu r e  f o r  s a l t a t i o n  was 26 °C, few s a l t a t i o n s  o c c u r re d  
a t  3 6 °C o r  be low  21°C.
The o c c u r r e n c e  and s e v e r i t y  o f  t h e  d i s e a s e  v a r i e s  a c c o rd in g  to  
f l u c t u a t i o n s  o f  te m p e ra tu r e  and h u m id i ty .  O cfemia (1924a , 1924b) 
found t h a t  low te m p e r a tu r e ,  16° -  24 °C, fa v o re d  th e  developm ent of 
th e  d i s e a s e  on g e rm in a t in g  r i c e  s e e d l i n g s .  However, th e  developm ent 
o f  t h e  d i s e a s e  on t h e  a e r i a l  p a r t s  o f  th e  p l a n t  was much f a s t e r  a t  
2 8 ° to  32°C. P l a n t i n g  r i c e  in  th e  s o i l  o r  i n  s eed  beds  a t  s o i l  
t e m p e r a tu r e s  o f  32° to  36°C w i l l  m a t e r i a l l y  re d u c e  i n f e c t i o n  and 
b l i g h t i n g  by H. o r y z a e .
Wei (1936) r e p o r t e d  t h e  optimum te m p e ra tu r e  f o r  deve lopm ent o f  
s e e d l i n g  b l i g h t  was 25° to  30°C. A ccord ing  to  Padmanabhan e t  a l . 
(1953) s e e d l i n g  b l i g h t  i n f e c t i o n s  o c c u r  o n ly  und er  c o o l e r  te m p e ra tu r e s  
o f  2 6 °C and be low . C r a l l e y  (1937) r e p o r t e d  t h a t  li. o ry z a e  and 
Fusarium  s p p .  w ere  th e  f u n g i  c a u s in g  s e e d l i n g  b l i g h t  o f  r i c e .  He 
found t h a t  H. o ry z a e  was m ost a c t i v e  a t  th e  lo w er  t e m p e ra tu r e s  w h i le  
F usar ium  sp p .  w ere  m ost a c t i v e  a t  th e  h ig h e r  t e m p e r a tu r e s .
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S h e r f  a t  a l . (1947) cond u c ted  a s tu d y  i n  th e  g re e n h o u se  on 
a r t i f i c i a l  i n o c u l a t i o n  o f  r i c e  w i th  H. o r y z a e , th e y  found no 
i n f e c t i o n  a t  15°C and v e ry  l i t t l e  a t  35°C. A te n -h o u r  p e r io d  o f  h ig h  
h u m id ity  a t  22°C and th e  p r e s e n c e  o f  f r e e  w a te r  on t h e  l e a v e s  of th e  
p l a n t s  a f t e r  i n o c u l a t i o n ,  f a v o re d  i n i t i a t i o n  o f  i n f e c t i o n .  In  th e  
f i e l d ,  th e y  n o te d  t h a t  heavy  dew and l i t t l e  r a i n  fav o red  th e  sp read  
o f  th e  d i s e a s e .
The o c c u r r e n c e  o f  brown l e a f  s p o t  d i s e a s e  o f  r i c e  h as  been  
a s s o c i a t e d  w i th  u n f a v o r a b l e  n u t r i e n t  and s o i l  c o n d i t i o n s .  I n  g e n e r a l ,  
brown l e a f  s p o t  d i s e a s e  was l e s s  s e v e r e  on p l a n t s  r e c e i v i n g  a d e q u a te  
n i t r o g e n  (Tanaka and A k a i,  1963; I sm u n a d j i  e t  a l . ,  1973; A tk in s ,
19 7 4 ) .  However, C ha ttopadhyay  and D ickson (1960) found r i c e  p l a n t s  
to  be  more s u s c e p t i b l e  to  H. o ry z a e  a t  th e  ex trem es  o f  b o th  low and 
h ig h  l e v e l s  o f  n i t r o g e n .
D is e a s e  s e v e r i t y  d e c r e a s e s  a s  th e  p o ta s s iu m  l e v e l  i s  in c r e a s e d  
(Matuo, 1948; Tanaka and A k a i ,  1 9 6 3 ) .  The r e c e n t  damage cau sed  by 
H elm in thosporium  i n  th e  N gale  a r e a  o f  I n d o n e s ia  and on Bohol i s l a n d  
i n  th e  P h i l i p p i n e s  o c c u r r e d  on p o t a s h - d e f i c i e n t  s o i l s  (Anonymous, 
1 9 7 2 ) .  A cco rd in g  to  Tanaka and A kai (1963) an  e x c e ss  o f  pho sp h o ru s  
and a d e f i c i e n c y  i n  m anganese i n c r e a s e s  th e  s u s c e p t i b i l i t y  o f  th e  
r i c e  p l a n t s .
Akai (1 9 5 3 ) ,  and Asada and A kai (1954) r e p o r t e d  t h a t  a p p l i c a t i o n  
o f  s i l i c i c  a c i d  to  th e  s o i l  in c r e a s e d  t h e  r e s i s t a n c e  o f  th e  p l a n t s  to  
H elm in thosporium  b l i g h t .  However, I sm u n a d j i  e t  a l .  (1973) r e p o r t e d  
t h a t  th e  a p p l i c a t i o n  o f  s i l i c o n  to  th e  s o i l  i n  th e  form o f  s l a g  had 
no e f f e c t  on d i s e a s e  s e v e r i t y .
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I n  J a p a n ,b ro w n  l e a f  s p o t  d i s e a s e  o f  r i c e  h a s  been  a s s o c i a t e d  
w i th  " a k io c h i "  d i s e a s e  (Baba, 1 9 6 8 ) .  H o l l i s  (1967) r e p o r t e d  t h a t  
t o x i c a n t  d i s e a s e s  o f  r i c e  a r e  o f t e n  accom panied by H elm in thosporium  
l e a f  s p o t .  Sm ith  and Tem pleton  (1968) o b s e rv e d  t h a t  r i c e  damaged by 
l a t e  a p p l i c a t i o n  o f  phenoxy h e r b i c i d e s  was i n f e c t e d  s e r i o u s l y  by 
brown l e a f  s p o t .
A number o f  i n v e s t i g a t o r s  have r e p o r t e d  on th e  r e a c t i o n  o f  r i c e  
p l a n t s  to  H. o ry z a e  d u r in g  d i f f e r e n t  g row th  p e r i o d s .  They found t h a t  
r i c e  p l a n t s  a r e  m ore s u s c e p t i b l e  to  i n f e c t i o n  d u r in g  th e  f lo w e r in g  
and g r a i n  f o r m a t io n  s t a g e s  (C h iu ,  1936; L i n ,  1936; G anguly and 
Padmanabhan, 1959; Imam F a z l i  and S c h ro e d e r ,  1 9 6 5 ) .  L in  (1936) 
r e p o r t e d  t h a t  t h e  r e a c t i o n  o f  t h e  m a tu re  p l a n t  t o  th e  d i s e a s e  does 
n o t  c l o s e l y  c o i n c id e  w i th  th e  r e a c t i o n  a t  th e  s e e d l i n g  s t a g e .  However, 
A d a ir  (1 9 4 1 ) ,  and G anguly and Padmanabhan (1959) found a  s i g n i f i c a n t  
c o r r e l a t i o n  be tw een  th e  r e a c t i o n s  o f  p l a n t s  t o  H. o ry z a e  a t  th e  
s e e d l i n g  s t a g e  and a t  th e  m a tu re  s t a g e .
S e v e r a l  m ethods o f  c o n t r o l l i n g  brown l e a f  s p o t  d i s e a s e  o f  r i c e  
have  been  r e p o r t e d  su ch  a s :  s a n i t a t i o n  (O cfem ia, 1924; Wei, 1936;
M u l le r ,  1 9 5 0 ) ,  h o t  w a te r  t r e a tm e n t  o f  t h e  seed  a t  54°C f o r  10 m in u te s  
(Wei, 1936; N is ik a d o  and Nakayama, 1943b ); c h e m ic a l  se e d  t r e a tm e n t  
w i th  m e rc u r i c  c h l o r i d e  (L in ,  1936; N is ik a d o  and Nakayama, 1943b),,  
Usplum (Wei, 1936; N is ik a d o  and Nakayama, 1 9 43b) ,  C eresan  (H a s t in g ,  
1 9 4 9 ) ,  A rasan  ( C r a l l e y  and F re n c h ,  1 9 5 1 ) ,  o r  P a n d r in o x  (A quiero  e t  a l . ,  
1 9 6 6 ) ;  f o l i a r  t r e a tm e n t  w i th :  P re n o x ,  D i th a n e  Z-78 and P r e l a n
(C h a t to p ad h y ay  and C h a k r a b a r t i ,  1 9 6 1 ) ,  s u lp h a n i l a m id e  and g r i s e o f u l v i n
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( S t r i v a s t a v a ,  1 9 6 6 ) ,  c o p p e r c h lo r id e  o r  Zineb (H ea ton ,  1 9 6 6 ) .  , T re a te d  
s e e d s  and d e la y e d  p l a n t i n g  u n t i l  s o i l  and w e a th e r  c o n d i t i o n s  a r e  
f a v o r a b l e  f o r  r a p i d  g e rm in a t io n  and g ro w th ,  a r e  im p o r ta n t  f o r  
c o n t r o l l i n g  s e e d l i n g  b l i g h t  (Huey, 1971).
Methods f o r  t e s t i n g  v a r i e t a l  r e s i s t a n c e  to  brown l e a f  s p o t  o f  
r i c e  i n  th e  g re e n h o u s e  a s  w e l l  a s  i n  th e  f i e l d  have been  r e p o r t e d  by 
v a r i o u s  w o rk e r s .  A d a i r  (1941) r e p o r t e d  a  s a t i s f a c t o r y  i n o c u l a t i o n  
method u sed  on s e e d l i n g s  i n  th e  g re e n h o u s e .  The s e e d l i n g s  w ere 
p roduced  by sowing 20 o r  25 s e e d s  i n  p i n t  o r  q u a r t  p ap e r  c u p s .  When 
th e  s e e d l i n g s  w ere  6  to  8  in c h e s  t a l l ,  th ey  w ere  i n o c u l a t e d  by 
s p r a y in g  w i th  a s u s p e n s io n  o f  c o n i d i a  p roduced  on an o a t  h u l l  c u l t u r e .  
A f t e r  i n o c u l a t i o n  th e  p l a n t s  w ere  p la c e d  i n  a  m o i s t  chamber f o r  24 to  
48 h o u r s  a t  a  t e m p e r a tu r e  of 29° to  30°C. D is e a s e  r e a d i n g s  w ere  made 
3 to  5 days  a f t e r  i n o c u l a t i o n .
S h e r f  .e t a l • (1947) d e s c r ib e d  th e  m ethods f o r  p r o d u c t i o n  o f  
c o n i d i a l  and m y c e l i a l  d u s t  i n o c u l a  f o r  g re e n h o u se  and f i e l d  e x p e r im e n t s .  
I t  ap p ea red  t h a t  c o n i d i a  w ere  f i v e  to  te n  t im e s  more e f f e c t i v e  i n  
p ro d u c in g  i n f e c t i o n  th a n  m y c e l ia  when th e  two w ere  compared on a 
w e ig h t  b a s i s .  The i n f e c t i o n  p roduced  by m y c e l i a l  f ra g m e n ts  was 
s i m i l a r  to  t h a t  p ro d u ced  by c o n i d i a .
A m ix tu r e  o f  c o n i d i a l  and m y c e l i a l  d u s t  inoculum  h as  been  u sed  
e x t e n s i v e l y  i n  s c r e e n in g  f o r  v a r i e t a l  r e s i s t a n c e  o f  r i c e  to  H. o ry z a e  
i n  th e  g re e n h o u se  a s  w e l l  as  i n  th e  f i e l d  a t  t h e  C e n t r a l  R ic e  
R esea rc h  I n s t i t u t e ,  C u t t a c k ,  I n d i a  (Ganguly and Padmanabhan, 1959; 
Padmanabhan e t  a l . ,  1 9 6 6 ) .  The s e e d l i n g s  w ere  f i r s t  s p ra y e d  w i th
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w a te r  to  p ro d u ce  f i n e  d r o p l e t s  o f  w a te r  on t h e  l e a v e s .  Then, powdered 
inoculum  was d u s te d  u n i fo rm ly  on th e  m o is t  l e a v e s .  I n o c u l a t i o n s  w ere 
c a r r i e d  o u t  a f t e r  d u sk ,  and th e  i n o c u la t e d  s e e d l i n g s  w ere  k e p t  f o r  
36 h o u rs  i n  humid chambers e n c lo s e d  w i th  wet c l o t h s .  The a v e ra g e  
t e m p e r a tu r e  w i t h i n  th e  humid cham bers was 25° to  27 .5°C . O b s e rv a t io n s  
on th e  developm ent o f  t h e  i n f e c t i o n  w ere  ta k e n  7-10  days  a f t e r  
i n f e c t i o n .
Methods of s c o r in g  v a r i e t a l  r e a c t i o n s  to  H. o ry z a e  v a r i e d  
a c c o rd in g  to  th e  a u t h o r s .  I n  g e n e r a l ,  number o f  s p o t s  p e r  l e a f  o r  u n i t  
o f  l e a f  a r e a  and th e  s i z e  o f  Bpots w ere  u se d  to  d i f f e r e n t i a t e  v a r i e t a l  
r e a c t i o n s  to  brown l e a f  s p o t  d i s e a s e .
A d a ir  (1941) used  f i v e  a r b i t r a r y  c l a s s e s ,  numbered 1 to  5 to  
r e c o r d  t h e  r e a c t i o n  o f  d i f f e r e n t  v a r i e t i e s  and h y b r id  p o p u la t io n s  to
H. o r y z a e . P l a n t s  w i th  l e s i o n s  l e s s  th a n  1 m i l l i m e t e r  i n  l e n g t h  t h a t  
d id  n o t  have  g r a y i s h  c e n t e r s  w ere  p la c e d  in  c l a s s  1 .  I n  c l a s s  2 ,  3 
and 4 th e  l e s i o n s  w ere  a b o u t  1 . 5 ,  2 .0 ,  and 3 .0  m i l l i m e t e r s  in  l e n g th  
r e s p e c t i v e l y ,  w i th  g r a y i s h  c e n t e r s .  In  c l a s s  5 th e  l e s i o n s  w ere  
l a r g e  and n o t  s h a r p ly  d e l i m i t e d .  T here  was an  i n c r e a s i n g  number of 
l e s i o n s  from c l a s s e s  1 to  5 ,  and i n  c l a s s  5 th e  l e s i o n s  o f t e n  merged 
to  form l a r g e  b l o t c h e s .
G anguly and Padmanabhan (1959) i d e n t i f i e d  two ty p e s  o f  l e a f  s p o t s ,  
undeve loped  and d e v e lo p ed  s p o t s ,  w hich  co u ld  be c l e a r l y  d i s t i n g u i s h e d  
7-10 days a f t e r  I n o c u l a t i o n .  They r e c o rd e d  v a r i e t a l  r e a c t i o n s  to  
brown l e a f  s p o t  a t  th e  s e e d l i n g  s t a g e  b ased  on th e  fo l lo w in g  s c o r e  
c h a r t :
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S co re  1 = 1-3  u n d ev e lo p ed  s p o t s  p e r  l e a f  
S c o re  2 = 4-15  u n d ev e lo p ed  s p o t s  p e r  l e a f  
S co re  3 = above  15 u n d e v e lo p e d  s p o t s  p e r  l e a f  
S co re  4 = 1 -3  d ev e lo p ed  s p o t s  p e r  l e a f  
S co re  5 = 4 -15  d e v e lo p e d  s p o t s  p e r  l e a f  
S co re  6  = above  15 d e v e lo p e d  s p o t s  p e r  l e a f  
S e l e c t i o n  f o r  r e s i s t a n c e  was b ased  upon a n  a v e ra g e  i n f e c t i o n  
s c o r e  o f  n o t  m ore th a n  ’3 1 w i th  n o t  m ore th a n  1 0  p e r  c e n t  o f  th e  p l a n t s  
r e c e i v i n g  a  s c o r e  o f  '4 * .  V a r i e t i e s  w i th  a  s c o r e  o f  ' 5 '  o r  above in  
any o f  th e  t e s t  p l a n t s  w ere  s c re e n e d  o u t .
B ed i and H i l l  (1961) d i f f e r e n t i a t e d  v a r i e t a l  r e s i s t a n c e  to  H.
o ry z a e  i n  t h e i r  s c r e e n i n g  t e s t s  a s  f o l l o w s :
I  -  Immune w i t h  no s p o t s  a p p e a r in g
VR -  Very r e s i s t a n t  w i t h  o n ly  s m a l l  s p o t s
R -  R e s i s t a n t  w i th  o n ly  a  few sm a l l  s p o t s
MS -  M o d e ra te ly  s u s c e p t i b l e  w i th  s e v e r a l  s p o t s
S -  S u s c e p t i b l e  w i t h  numerous l a r g e  s p o t s
VS -  Very s u s c e p t i b l e  w i th  numerous l a r g e  s p o t s ,
o f t e n  c o a l e s c i n g .
Asada jet a l .  (1954) d i s t i n g u i s h e d  (A) l a r g e ,  (B) medium, and (C)
s m a l l  s p o t s  and used  th e  fo rm u la  (A +  1/3B + l / 4 C ) / 0 . 5  ab x 100 to
c a l c u l a t e  an in d e x  (a  and b b e in g  l e n g t h  and w id th  of th e  l e a f ) .  They 
compared t h i s  method w i th  t h e  method o f  m e a su r in g  th e  number of s p o t s
p e r  u n i t  o f  l e n g t h  o f  l e a f .  The r e s u l t s  o f  t h e s e  two m ethods d id  n o t
c o m p le te ly  c o i n c i d e .  S in h a  and T r i v e d i  (1972) a l s o  u sed  a  d i s e a s e
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Index  to  a s s e s s  v a r i e t a l  r e a c t i o n  to  brown l e a f  s p o t  d i s e a s e .  The 
number o f  s m a l l ,  medium, and l a r g e  s p o t s  i n  each  p l a n t  w ere  m u l t i p l i e d  
r e s p e c t i v e l y  by 0 .2 5 ,  0 .5  and 1 . 0 .  The t o t a l  v a l u e s  o b ta in e d  gave  th e  
d i s e a s e  index  f o r  th e  p l a n t .  Kondo and S u g iu ra  (1954) r e p o r t e d  a  low 
c o r r e l a t i o n  be tw een  th e  s i z e  and number o f  s p o t s .
Aluko (1970) s tu d i e d  d i s e a s e  developm en t on 12 v a r i e t i e s  by
i n o c u l a t i n g  1 0 -w eek o ld  p l a n t s  w i t h  d i f f e r e n t  c o n c e n t r a t i o n s  o f  sp o re
2 2s u s p e n s io n  r a n g in g  from 10 to  22 x  10 s p o r e s /m l .  He found th e  s i z e  
o f  l e s i o n s  v a r i e d  from m in u te ,  undev e lo p ed  and s c a r c e l y  
r e c o g n i z a b le  brown s p e c k s ,  to  b r o a d ly  s p r e a d in g  l e s i o n s  c o v e r in g  a s  
much a s  3 8 .6  mm^. He c o n s id e r e d  t h e  s i z e  o f  th e  l e s i o n  to  b e  more 
im p o r ta n t  th a n  th e  number o f  l e s i o n s  p e r  l e a f  f o r  a s s e s s i n g  v a r i e t a l  
r e a c t i o n  to  H. o r y z a e . He e s t a b l i s h e d  a  s c a l e  o f  s i x  u n i t s  f o r  
a s s e s s i n g  v a r i e t a l  r e s i s t a n c e  a s  f o l l o w s :
1 . HR (H igh ly  r e s i s t a n t ) . Only sm a l l  d a r k  s p e c k s  o f  p in h e a d  
s i z e  a r e  p roduced  on l e a v e s ,  few o r  many, som etim es 
u n r e c o g n i z a b l e ,  no n e c r o t i c  ( c o l l a p s e d  c e l l s )  s p o t s .
2 . R ( R e s i s t a n t ) .  L a rg e  brown s p e c k s ,  0 .5  -  1 mm i n  d i a m e te r ,  
no n e c r o t i c  s p o t s .
3 . MR (M o d era te ly  r e s i s t a n t ) .  S m a l l ,  r o u n d i s h ,  n e c r o t i c  s p o t s ,  
a b o u t  1  mm i n  d i a m e te r ,  su rro u n d ed  by brown m a rg in .
4 .  MS (M o d e ra te ly  s u s c e p t i b l e ) .  T y p ic a l  brown s p o t  l e s i o n s ,  
c i r c u l a r  o r  o v a l  s p o t s  1 -  4 mm lo n g  w i th  a l a r g e  n e c r o t i c  
c e n t e r  and brown o r  p u r p l i s h  m a rg in ,  u s u a l l y  r e l a t i v e l y  few 
( l e s s  th a n  50 p e r  l e a f )  on l e a v e s .
5 .  S ( S u s c e p t i b l e ) .  Numerous (50-100)  d e v e lo p ed  l e s i o n s  a s  in
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group  4 o r  o f t e n  l a r g e r ,  a  s m a l l  p o r t i o n  ( l e s s  th a n  25%) of 
l e a f  a r e a  may be k i l l e d  by c o a l e s c e n c e  o f  l e s i o n s .
6 . VS (Very s u s c e p t i b l e ) .  L a rg e ,  q u ic k ly  expanding  l e s i o n s ,  
a b o u t  5 mm long  and more i n  number (more th a n  100 p e r  l e a f )  
th a n  g ra d e  5; l e a f  k i l l e d  by c o a l e s c e n c e  r e a c h in g  o v e r  
25% l e a f  a r e a .
Aluko (1975) r e p o r te d  t h a t  y i e l d  l o s s e s  i n  r i c e  o f  30 to  43 p e r  
c e n t  w ere a t t r i b u t a b l e  to  s e v e r e  i n f e c t i o n  o f  H. o r y z a e , 12 p e r  c e n t  
to  m o d e ra te  i n f e c t i o n ,  b u t  no s i g n i f i c a n t  l o s s  cou ld  be  t r a c e d  to  
l i g h t  and v e r y  m o d e ra te  i n f e c t i o n .
A ccord ing  to  A tk in s  (1 9 7 4 ) ,  a  v i s u a l  r a t i n g  s c a l e  u s in g  ab o u t  
f i v e  c l a s s e s  seemed to  be th e  s im p l e s t  and m ost s a t i s f a c t o r y  method 
to  a s s e s s  v a r i e t a l  r e a c t i o n  to  H. o r y z a e . He i n d i c a t e d  v a r i e t i e s  o r  
s e l e c t i o n s  s h o u ld  be  r a t e d  f o r  t h e i r  r e a c t i o n  i n  two o r  more y e a r s  
p r e f e r a b l y  i n  r e p l i c a t e d  t e s t s .
S e v e r a l  v a r i e t i e s  r e s i s t a n t  t o  brown l e a f  s p o t  have  been  r e p o r t e d .  
K a ta k t a r a  was t h e  o n ly  r e s i s t a n t  v a r i e t y  among 23 v a r i e t i e s  grown a t  
th e  R ice  I n s t i t u t e  S t a t i o n  a t  C u t t a c k ,  B en g a l ,  i n  t h e  1942-43 s e a so n  
when an e p i p h y t o t i c  o f  brown l e a f  s p o t  d i s e a s e  o c c u r r e d  (Padmanabhan 
e t  a l . , 1 9 4 8 ) .  Ganguly and Padmanabhan (1959) and Padmanabhan e t  a l . 
(1966) made a  s y s t e m a t i c  e f f o r t  i n  I n d i a  t o  s e a r c h  f o r  r e s i s t a n t  
v a r i e t i e s .  Among 1028 v a r i e t i e s  t e s t e d ,  th e y  fo u n d  t h a t  Ch. 1 3 ,
Ch. 45, T - 141, Co 20, T- 4 9 8 -2A, BAM 10, T- 988 , T -960 , T- 2114, and 
T- 2118 w ere  r e s i s t a n t .  O th e r  v a r i e t i e s  t h a t  h av e  been  r e p o r t e d  to  
be  r e s i s t a n t  i n  I n d i a  w ere  T aichung N a t iv e  1 and T a in an  3 ( S r i v a s t a v a  
and M ahesw ari,  1 9 7 1 ) .  T aichung N a t iv e  1 was a l s o  r e p o r t e d  r e s i s t a n t  
to  brown l e a f  s p o t  i n  T h a i la n d  ( V o r r a u r a i  and G ia tg o n g ,  19 7 1 ) .
In  J a p a n ,  H ash ioka  (1952) t e s t e d  283 v a r i e t i e s  n a t i v e  t o  d i f f e r e n t  
l a t i t u d i n a l  r e g i o n s  i n  A s i a .  He found t h a t  i n d i c a  ty p e s  w ere  more
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r e s i s t a n t  th a n  ja p o n ic a  ty p e s .  A sada e t  a l .  (1954) t e s t e d  1004 
v a r i e t i e s  and found t h a t  No. 217 and Chiu Zu Chiu w ere r e s i s t a n t .  Oku 
(1962) r e p o r te d  t h a t  T e - te p  was r e s i s t a n t  to  brown l e a f  s p o t .
In  A u s t r a l i a , H eaton  (1966) r e p o r te d  th a t  B e l le  P a tn a ,  Dima, SML 
8 1 b , SML 242 , G endjah  B eton , G endjah B an ten , D ja le n ,  U rang-U rangan , 
and Gendangan w ere r e s i s t a n t  to  brown l e a f  s p o t .
In  N ig e r ia ,  A luko (1970) r e p o r te d  t h a t  SML 352 , T e - te p ,  and 
M aliong  w ere  r e s i s t a n t  and IR 8  was m o d e ra te ly  r e s i s t a n t  to  brown l e a f  
s p o t .
I n  th e  U .S .,  b re e d in g  f o r  d is e a s e  r e s i s t a n c e  to  H elm ln thospo rium  
o ry z a e  and C e rco sp o ra  o ry z a e  was s t a r t e d  i n  Texas i n  1935 by B e a c h e ll 
and  T u l l i s .  C l 5309, K am eji, and a  Storm  P ro o f x S p a in  Jap  s e l e c t i o n  
w ere  among th e  p a r e n t s  u sed  a s  s o u rc e s  f o r  r e s i s t a n c e  to  H. o ry z a e  and 
C_. o r y z a e . S e v e ra l p ro m is in g  l i n e s  w ere  o b ta in e d  from  th e  h y b r id s  o f  
K am eji x B lue R ose, Storm P ro o f x S p a in  Ja p  s e l e c t i o n  x N ira ,  Storm  
P ro o f  x S p a in  Ja p  s e l e c t i o n  x Supreme B lue R ose, K am eji x H onduras, 
C o lusa  x B lue R ose, B lue  Ruse x C a ro l in a  Gold and B lue Rose x C l 5309 
(B e a c h e ll  and T u l l i s ,  1938, 1939, 1 9 4 0 ) .
A ccord ing  to  A tk in s  (1 9 7 4 ), B e a c h e ll  and A tk in s  i n i t i a t e d  a 
t e s t i n g  program  f o r  r e s i s t a n c e  to  H. o ry z a e  a t  th e  R ic e  E xperim en t 
S t a t i o n ,  a t  Beaum ont, T ex as, i n  1954. A r e s i s t a n t  s e l e c t i o n ,  B 1812A 
(C l 9515) was used  a s  th e  so u rc e  f o r  brow n l e a f  s p o t  r e s i s t a n c e  in  
c r o s s e s  w ith  Texas P a tn a  231 and TP 4 9 . S e le c t io n s  from  th e s e  c r o s s e s ,  
w ere  c ro s s e d  w i th  C en tu ry  P a tn a  231 and B lu e b o n n e t. The p ro g e n ie s  w ere 
t e s t e d  i n  'HO- n u r s e r i e s '  a t  Beaumont f o r  s e v e r a l  y e a r s .  C l 9514 , a 
v e ry  s u s c e p t i b l e  s e l e c t i o n ,  was in c lu d e d  in  th e  n u r s e ry  on  e v e ry  t h i r d  
row a s  a s p r e a d e r  v a r i e t y .  Enough n a t u r a l  i n f e c t i o n  was p r e s e n t  each
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y e a r  to  d i f f e r e n t i a t e  th e  r e a c t i o n  o f  th e  h y b r id  p ro g e n ie s  to  brown 
l e a f  s p o t .  They found  s e v e r a l  r e s i s t a n t  s e l e c t i o n s  b u t  u n f o r tu n a t e ly  
th o s e  s e l e c t i o n s  showed low y i e ld  p o t e n t i a l .  However, i t  was 
u n e x p e c te d ly  found t h a t  Borne o f  th e  l i n e s  i n  th e  'HO- n u r s e r i e s '  w ere 
r e s i s t a n t  to  b l a s t .  I n  1966, Dawn (C l 9534) was r e le a s e d  as  an e a r l y ,  
lo n g  g r a in  r i c e  v a r i e t y  w i th  b l a s t  r e s i s t a n c e  and m o d e ra te  r e s i s t a n c e  
to  brown l e a f  s p o t  (B o l l ic h  a t  a l . , 1968; A tk in s ,  1 9 7 4 ).
Dawn, t h e r e f o r e ,  i s  th e  o n ly  U. S . com m ercia l v a r i e t y  w hich  so  f a r  
h a s  a  m o d e ra te  l e v e l  o f r e s i s t a n c e  to  brown l e a f  s p o t .  A ll  U. S. 
com m ercia l v a r i e t i e s  have b een  r e p o r te d  to  be  m o d e ra te ly  s u s c e p t i b l e  
o r  s u s c e p t i b le  to  brown l e a f  s p o t  ( C r a l l e y ,  1932; A d a ir ,  1941; A d a ir  
and C r a l l e y ,  1952; Jo n e s  et. a l . ,  1953; C h a tto p ad h y ay  and D ick so n ,
1960; A tk in s ,  1972 , 1 9 7 4 ) .
The n a tu r e  o f  r e s i s t a n c e  to  brown l e a f  s p o t  d i s e a s e  h a s  been  
s tu d ie d  by s e v e r a l  w o rk e rs . T u l l i s  (1935) r e p o r te d  t h a t  i n  r e s i s t a n t  
v a r i e t i e s ,  th e  in v a d in g  fungus i s  hemmed i n  by th e  fo rm a tio n  o f  
d e p o s i t s  w hich  acc u m u la te  i n  th e  i n t e r c e l l u l a r  sp a c e s  a ro u n d  th e  
i n f e c t i o n .
Oku (1962) r e p o r te d  t h a t  th e  i n t e r a c t i o n  be tw een  p h e n o lo x id a s e  
i n  th e  c a u s a l  fungus and p h e n o l ic  s u b s ta n c e s  i n  th e  h o s t  p l a n t  p la y  
an  e s s e n t i a l  r o l e ,  n o t  o n ly  i n  th e  symptom fo rm a tio n , b u t  a l s o  i n  th e  
d e fe n s e  m echanism  o f r i c e  p l a n t s  a g a i n s t  fu n g a l  in v a s io n .  A f te r  th e  
fu n g u s p e n e t r a t e s  i n t o  th e  l e a f  e p id e rm is ,  a  r a p id  brow ning o f  th e  
c e l l s  o c c u r  i n  r e s i s t a n t  v a r i e t i e s ,  w h ile  th e  same c o lo r  change i s  
s lo w e r and w eaker i n  s u s c e p t i b l e  p l a n t s .  F u r th e r ,  Oku r e p o r te d  t h a t  
i n  h ig h ly  r e s i s t a n t  v a r i e t i e s ,  th e  p r o l i f e r a t i o n  o f  th e  p a th o g e n ic
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fu n g u s i n  th e  h o s t  c e l l  i s  s u p p re s se d  by in c re a s e d  c e l l u l a r  a c t i v i t i e s  
im m ed ia te ly  a f t e r  in v a s io n .  However, in  l e s s  r e s i s t a n t  v a r i e t i e s  
c e l l u l a r  a c t i v i t i e s  a r e  r a t h e r  i n s e n s i t i v e  to  th e  fu n g a l  in v a s io n .
G anguly and Padmanabhan (1959) re c o g n iz e d  two ty p e s  o f r e s i s t a n c e ,  
r e s i s t a n c e  to  p e n e t r a t i o n  and r e s i s t a n c e  to  sp re a d  o f  i n f e c t i o n  in  th e  
t i s s u e s  a f t e r  p e n e t r a t i o n .  The fo rm er was a t t r i b u t e d  to  th e  m e ch a n ic a l 
c h a r a c te r  o f  th e  e p id e rm is  and th e  l a t t e r  to  p h y s io lo g ic a l  m echanism s 
i n  th e  p ro to p la sm .
S e v e ra l w o rk ers  r e p o r te d  t h a t  r e s i s t a n t  v a r i e t i e s  had t h i c k e r ,  and 
more s i l i c a t e d  e p id e rm a l c e l l s  (C h a tto p ad h y ay  and C h a k r a b a r t i ,  1957; 
M ish ra  and P ra s a d ,  1 9 6 4 ). M ish ra  and P ra sa d  (1964) a l s o  o b se rv e d  t h a t  
i n  v a r i e t i e s  w ith  a  l e s s  s e v e re  i n f e c t i o n ,  th e  s to m a ta  w ere open  f o r  
s h o r t e r  p e r io d s  th a n  in  v a r i e t i e s  w ith  a  m ore s e v e re  i n f e c t i o n .
Very l im i te d  s tu d i e s  have b een  made on th e  mode o f in h e r i t a n c e  
o f  r e s i s t a n c e  to  H. o ry z a e  i n  r i c e .  N agai and H ara (1930) r e p o r te d  
t h a t  r e s i s t a n c e  was a dom inan t c h a r a c te r  w ith  th e  F 2  g e n e r a t io n  showing 
a  r a t i o  o f th r e e  h e a l th y  p la n t s  to  one d is e a s e d  p l a n t .
A d a ir  (1941) co n d u c ted  an  i n h e r i t a n c e  s tu d y  o f  r i c e  r e a c t io n  to  
M.* o r y z a e * In  1934, h e  c ro s s e d  Mubo A lkoku w ith  Supreme B lue R ose.
Mubo A ikoku was m o d e ra te ly  r e s i s t a n t  and Supreme B lue Rose was 
s u s c e p t i b l e  to  H. o r y z a e . He t e s t e d  th e  r e a c t io n  o f  th e  F2  p l a n t s  and 
F 3 , F 4 , and F5  l i n e s ,  and o b se rv ed  a  c o n tin u o u s  g r a d a t io n  o f  r e a c t io n  
to  H. o ry z a e  i n  th e  h y b rid  p o p u la t io n s .  The r e s u l t s  in d ic a te d  th a t  
r e s i s t a n c e  was r e c e s s iv e ,  and th a t  th e r e  was m ore th a n  a  one f a c t o r  
d i f f e r e n c e  be tw een  th e  r e s i s t a n t  and s u s c e p t i b l e  p a r e n t s .
MATERIALS AND METHODS
E v a lu a t io n  o f  V a r i e t i e s  f o r  D is e a s e  R e a c tio n
A f i e l d  n u r s e ry  o f  r i c e  v a r i e t i e s  and p u re  l i n e  s e l e c t i o n s  w as 
e s t a b l i s h e d  in  1973 to  e v a lu a te  th e s e  v a r i e t i e s  and l i n e s  f o r  t h e i r  
r e s i s t a n c e  o r  s u s c e p t i b a l i t y  to  brow n l e a f  s p o t  o f  r i c e .  A t o t a l  of 
1150 e n t r i e s  w ere  o b ta in e d  from  USDA r i c e  b r e e d e r s  from  T ex as,
A rk a n sa s , and L o u is ia n a .  In c lu d e d  among th e  1150 e n t r i e s  w ere 980 
d i f f e r e n t  v a r i e t i e s  and l i n e s .  The re m a in in g  e n t r i e s  w ere  ch ec k  
v a r i e t i e s  and o th e r  d u p l i c a t i o n s .
The n u r s e ry  was e s t a b l i s h e d  on th e  L o u is ia n a  S t a t e  U n iv e r s i ty  R ice  
E xperim en t S t a t i o n  a t  C row ley , L o u is ia n a ,  w hich  i s  lo c a te d  n e a r  th e  
c e n t e r  o f  th e  r i c e  p ro d u c in g  a r e a  o f  S o u th w est L o u is ia n a .  The s o i l  
on th e  r i c e  s t a t i o n  i s  c l a s s i f i e d  a s  a  Crow ley s i l t  loam . A l l  
i r r i g a t i o n  w a te r  u sed  on th e  s t a t i o n  was o b ta in e d , from  w e l l s  lo c a te d  
on th e  s t a t i o n .
The 1973 n u r s e ry  was p la n te d  on two d a t e s  w ith  two r e p l i c a t i o n s  
i n  each  p l a n t in g .  I n  th e  f i r s t  p l a n t i n g ,  e n t r y  num bers 1 th ro u g h  
1049 w ere in c lu d e d  and th e  n u r s e ry  was p la n te d  on May 23 , 1973. The 
second p la n t in g  on Ju n e  1 3 , 1973 in c lu d e d  e n t r y  num bers 501 th ro u g h  
1150. F iv e  gram s o f seed  o f  each  e n t ry  w ere  p la n te d ,  u s in g  a  hand 
d r o p - p l a n t e r , i n  s i n g l e  row p l o t s  f i v e  f e e t  lo n g ,  sp aced  1 2  in c h e s  
a p a r t .  The p l o t s  w ere  f l u s h  i r r i g a t e d  a f t e r  p la n t in g  was com ple ted  
and when n e c e s s a ry  d u r in g  th e  n e x t  t h r e e  weeks to  keep  th e  p l a n t s  
grow ing  and v ig o ro u s .
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A p p ro x im ate ly  th r e e  w eeks a f t e r  p l a n t in g ,  th e  p l o t s  w ere  
f e r t i l i z e d  a t  a  r a t e  o f  8 0 -4 0 -4 0  l b / a c r e  (N-P 2 O5 -K 2 O ). P r o p a n i l  a t  a 
r a t e  o f 3 -5  l b / a c r e  was a p p l ie d  to  c o n t r o l  w eeds. The p l o t s  w ere 
th e n  f lo o d e d  and a  p erm an en t f lo o d  o f 4 -6  in c h e s  was m a in ta in e d  th ro u g h ­
o u t  th e  grow ing  s e a s o n . D is e a se  i n  th e  n u r s e ry  was d ep e n d e n t on n a t u r a l  
i n f e c t i o n  by H. o ry z a e . Each p l o t  was e v a lu a te d  f o r  th e  l e v e l  o f 
i n f e c t i o n  and th e  am ount o f  damage cau sed  by H, o r y z a e . D ise a se  
r a t i n g s  w ere  made on  eac h  p l o t  when a b o u t o n e -h a l f  o f  th e  k e r n e l s  i n  each
p a n ic le  w ere a t  th e  h a rd -d o u g h  s t a g e .  The r a t i n g  sy stem  u se d  to  r a t e  
th e  l i n e s  f o r  d e g re e  o f i n f e c t i o n  was s i m i l a r  to  th e  ra ,t in g  system
d ev e lo p ed  by Aluko (1 9 7 0 ) . The number and s i z e  o f l e s io n s  was th e  
m a in  c r i t e r i a  used  i n  th e  r a t i n g  sy s te m . I n  1973 th e  l i n e s  w ere 
c l a s s i f i e d  in to  one o f  s ix  c l a s s e s  a s  f o l lo w s .
S c a le  D e s c r ip t io n
1 . H ig h ly  r e s i s t a n t .  Only sm a ll brown sp e c k s  o f  p in h e a d  s i z e  
a r e  p rod u ced  on  th e  l e a v e s ,  few o r  many, som etim es 
u n re c o g n iz a b le ,  no n e c r o t i c  s p o t s .
2 . R e s i s t a n t .  L a rg e  brown s p e c k s , 0 .5 -1  mm in  d ia m e te r ,
no n e c r o t i c  s p o t s .
3 . M o d e ra te ly  r e s i s t a n t .  S m a ll, ro u n d is h ,  n e c r o t i c  s p o ts
a b o u t 1  mm in  d ia m e te r  su rro u n d e d  by a brow n m a rg in .
4 . M o d e ra te ly  s u s c e p t i b l e .  T y p ic a l brown l e a f  s p o t  l e s i o n s ,
c i r c u l a r  o r  o v a l f 1 -4  mm lo n g  w ith  a  l a r g e  n e c r o t ic  c e n te r  
and a brown o r  p u r p l i s h  m a rg in , u s u a l ly  r e l a t i v e l y  
few ( <  50 p e r  l e a f )  an  th e  le a v e s .
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5 . S u s c e p t ib le .  Numerous (50 -100) d ev e lo p ed  l e s i o n s  as i n  
s c a l e  4 o r  o f t e n  l a r g e r ,  a s m a ll  p o r t io n  ( <" 25%) o f  th e  
l e a f  a re a  may b e  k i l l e d  by c o a le s c e n c e  o f l e s i o n s .
6 . Very s u s c e p t i b l e .  L a rg e , q u ic k ly  ex pand ing  l e s i o n s ,  5 mm 
lo n g  o r l a r g e r  and more i n  number ( >  1 0 0  p e r  l e a f )  th a n  f o r  
s c a l e  5 ; o v e r 25% o f  l e a f  a r e a  k i l l e d  by c o a le s c e n c e  o f 
l e s i o n s .
In  1974 th e  d i s e a s e  n u r s e ry  f o r  e v a lu a t io n  o f v a r i e t a l  r e s i s t a n c e  
to  brown l e a f  s p o t  had 858 e n t r i e s ,  w h ich  in c lu d e d  820 d i f f e r e n t  
v a r i e t i e s  and l i n e s ,  o b ta in e d  from  U. S . r i c e  b re e d e rs  f o r  in c lu s io n  
in  th e  d i s e a s e  n u r s e r y .  A l l  e n t r i e s  w ere  p la n te d  on two d a te s  to  
p ro v id e  a  m ore c o m p le te  e v a lu a t io n  o f  v a r i e t a l  r e s i s t a n c e  to  H. o ry z a e  
u n d e r d i f f e r e n t  e n v iro n m e n ta l c o n d i t io n s .  F i f t y - f o u r  e n t r i e s  from 
th e  1973 d i s e a s e  n u r s e ry  w ere  in c lu d e d  i n  th e  second  p la n t in g  f o r  
f u r t h e r  e v a lu a t io n  in  1974 .
The f i r s t  p la n t in g  o f  th e  d i s e a s e  n u r s e ry  was made on A p r i l  27 , 
1974 , and th e  second  p la n t in g  was on Ju n e  7 , 1974. Only one p l o t  o f 
each  e n t r y  was in c lu d e d  on each  p la n t in g  d a t e .  Ten gram s o f seed  
w ere sown in  each  u n r e p l i c a t e d  p l o t  (5 g /ro w ) u s in g  a hand d ro p -  
p l a n t e r .  Each p l o t  c o n s is te d  o f  two rows f i v e  f e e t  long  sp aced  
f i v e  in c h e s  a p a r t  w i th  13 in c h e s  betw een  p l o t s .  The p l o t s  w ere  
f l u s h  i r r i g a t e d  th e  day a f t e r  p la n t in g  and a s  needed f o r  th e  fo llo w in g  
th r e e  w eeks to  keep th e  p l a n t s  g row ing v ig o r o u s ly .  A p p ro x im ate ly  
t h r e e  weeks a f t e r  p la n t in g  th e  p l o t s  w ere  f e r t i l i z e d  a t  a  r a t e  o f 
8 0 -5 2 -5 2  l b / a c r e  (N-P 2 O5 -K 2 ) . P ro p a n il  a t  a  r a t e  o f  4 l b / a c r e  was
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a p p l ie d  to  c o n t r o l  w eed s. The p l o t s  w ere  th e n  f lo o d e d  and a 
perm anen t f lo o d  o f  4-6  in c h e s  was m a in ta in e d  th ro u g h o u t th e  grow ing 
se a s o n .
H eading d a t e s  w ere re c o rd e d  when th e  f i r s t  p a n i c le s  w ere f u l l y  
em erged in  each  p l o t .  A l l  p l o t s  w ere  e v a lu a te d  f o r  th e  amount o f  
damage caused  by H. o ry z a e  b ased  p r im a r i ly  on l e s i o n  s i z e  and p e r  c e n t 
o f  l e a f  t i s s u e  k i l l e d .  The th r e e  u p p erm o st le a v e s  on th e  t i l l e r s  
w ere u sed  f o r  r a t i n g  d i s e a s e  i n f e c t i o n .  I n  1974 th e  v a r i e t i e s  w ere 
c l a s s i f i e d  i n t o  one o f e le v e n  c l a s s e s  on a  0 to  5 s c a l e  a s  f o llo w s : 
S c a le  D e s c r ip t io n
0 No i n f e c t i o n
0 .5  Few o r  many l i g h t  brown sp e c k s  o f  p in h ead  s i z e ,  no 
n e c r o t ic  a r e a .
1 .0  Few o r  many s p e c k s ,  0 .5 -1  mm lo n g , no n e c r o t i c  a r e a .
1 .5  Brown s p o t s ,  1 -2  mm lo n g , d i f f u s e d  m a rg in , no n e c r o t i c  
a r e a .
2 .0  E lo n g a te d  d a rk  brow n s p o t s ,  2 -3  mm lo n g , s m a ll  n e c r o t i c  
s p o t  i n  th e  c e n t e r .
2 .5  Many l e s i o n s  o f s c a l e  2 .0  a n d  few  l e s io n s  w ith  l a r g e r  
n e c r o t i c  s p o t s .
3 .0  T y p ic a l  brow n s p o t  l e s i o n s ,  c i r c u l a r  o r  o v a l s p o t s ,  3-4  mm 
lo n g  w ith  n e c r o t i c  g ra y  c e n t e r  and brown m a rg in .
3 .5  E lo n g a te d  l e s i o n s ,  4 -5  mm lo n g ,  w ith  g ra y  n e c r o t i c  c e n te r  
and brow n b o rd e r .
4 .0  Many ex p an d in g  l e s i o n s ,  5 mm lo n g  o r lo n g e r  w i th  g ra y  
n e c r o t i c  c e n t e r ,  few l e s i o n s  c o a le s c in g .
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4 .5  Many c o a le s c in g  and ex pand ing  l e s i o n s  o f  s c a l e  4 ,
5-15% o f  l e a f  a r e a  k i l l e d .
5 .0  More l e s i o n s  o f  s c a l e  4 ,  15-25% o r  m ore o f  l e a f  a r e a  
k i l l e d  by c o a le s c in g  l e s i o n s .
When c o n v e r t in g  th e  above r a t i n g s  to  a  l e t t e r  r a t i n g  system  th e  
fo llo w in g  c o n v e rs io n  was u se d :
0 = ( I )  immune
0 .5  = (HR) h ig h ly  r e s i s t a n t
1 .0 .1 .5  = (R) r e s i s t a n t
2 .0  = (MR) m o d e ra te ly  r e s i s t a n t
2 .5  = (MS) m o d e ra te ly  s u s c e p t i b l e
3 . 0 .3 . 5  =* (S) s u s c e p t i b l e
4 .0 - 5 .0  = (HS) h ig h ly  s u s c e p t i b l e  
In  th e  s p r in g  o f  1974, two g re e n h o u se  e x p e r im e n ts  w ere  co n d u c ted  
to  t e s t  s e e d l in g  r e a c t io n  o f  r i c e  v a r i e t i e s  to  H. o r y z a e . The f i r s t  
e x p e rim e n t c o n s is te d  o f  363 s e le c te d  e n t r i e s  w hich  had p r e v io u s ly  
been  in c lu d e d  in  th e  1973 d i s e a s e  n u r s e r y .  The e n t r i e s  s e l e c te d  
in c lu d e d  62 named v a r i e t i e s ,  39 e n t r i e s  s e le c te d  f o r  t h e i r  
s u s c e p t i b i l i t y  to  H. o ry z a e  i n  th e  1973 d i s e a s e  n u rs e ry  and 262 
e n t r i e s  s e le c te d  b e c a u se  th e y  w ere  r a t e d  m o d e ra te ly  r e s i s t a n t  o r  
b e t t e r  i n  th e  f i e l d  i n  1973 . Seed f o r  t h i s  e x p e rim e n t w ere  sown 
on M arch 1 8 , 1974. The seco n d  e x p e rim e n t c o n s is te d  o f  110 e n t r i e s  
w hich  in c lu d e d  62 named v a r i e t i e s  and 48 e n t r i e s  s e l e c t e d ,  m ore o r  
l e s s  a t  random , to  p ro v id e  a  c r o s s  s e c t i o n  o f  th e  c o m p le te  ra n g e  o f 
r e s i s t a n t  to  s u s c e p t i b l e  l i n e s  t e s t e d  i n  th e  d i s e a s e  n u r s e ry  i n  1973.
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Seeds f o r  t h i s  e x p e rim e n t w ere p la n te d  on A p r i l  1 5 , 1974 in  th r e e  
r e p l i c a t e s  o f  each  v a r i e t y .
F i f t e e n  se e d s  o f  each  e n t ry  w ere  sown in  a 12 oz p l a s t i c  cup 
c o n ta in in g  a s o i l  m ix tu re  w hich c o n s is te d  o f  2 p a r t s  O l iv i e r  s i l t  
loam , 1 p a r t  p e a t  m oss, and 1 p a r t  w ashed sa n d . The cups w ere  
p u n c tu re d  a t  th e  bo ttom  to  a llo w  w a te r  movement i n t o  th e  c u p s . The 
cups w ere p la c e d  on a wooden bench  w h ich  was co v ered  w i th  4 m il 
p l a s t i c  s h e e t i n g ,  and  f lo o d e d  to  a  3 - in c h  d e p th . F e r t i l i z e r  a t  a  
r a t e  a p p ro x im a te ly  e q u iv a le n t  to  80-40-4Q  l b / a c r e  (N-P2 O5 -K 2 O) was 
a p p l ie d  by u n ifo rm ly  s p ra y in g  th e  f e r t i l i z e r  s o lu t i o n  on  th e  l e a v e s .  
F lu o r e s c e n t  l i g h t i n g  was k e p t  on d u r in g  th e  day from  7 :0 0  a .m . u n t i l  
7 :0 0  p .m .
The inocu lum  w h ich  was u sed  to  i n f e c t  th e  p l a n t s  w ith  H. o ry z a e  
was p re p a re d  a s  f o l lo w s .  A bout 50 gram s o f  " ro u g h "  r i c e  was soaked 
in  50 m l o f w a te r  i n  a  250 ml E rlenm eyer f l a s k  and was th e n  steam  
s t e r i l i z e d  i n  an  a u to c la v e  f o r  an h o u r a t  20 P S I. The r i c e  g r a in  
medium was th e n  in o c u la te d  w i th  an  i s o l a t e  o f  11. o ry z a e  i d e n t i f i e d  
a s  i s o l a t e  number LR 2072a (p ro v id e d  by D r. M. C. Rush) and in c u b a te d  
a t  20°C f o r  28 d a y s .  A t th e  end o f  th e  in c u b a t io n  p e r io d  th e  c o n te n ts  
o f  th e  f l a s k  w ere  em p tied  in to  a  2 .5  l i t e r  b e a k e r  c o n ta in in g  one 
l i t e r  o f  w a te r  and th o ro u g h ly  sh a k e n . A s p o re  s u sp e n s io n  was o b ta in e d  
by f i l t e r i n g  th e  s u sp e n s io n  o f  i n f e c t e d  r i c e  g r a in s  th ro u g h  a  s c re e n  
s e v e r a l  tim e s  to  o b ta in  a u n ifo rm  d i s t r i b u t i o n  o f  s p o re s  i n  th e  
s u s p e n s io n . The c o n c e n t r a t io n  o f  th e  sp o re  s u sp e n s io n  was m easured  
by u s in g  a  S p en ce r H ym acytom eter. The s p o re  c o n c e n t r a t io n  was th e n  
a d ju s te d  to  +  2 5 ,0 0 0 -3 0 ,0 0 0  s p o re s /m l o f  w a te r .
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At th e  f i v e - l e a f  s t a g e , a b o u t f o u r  weeks a f t e r  sow ing , th e  
s e e d l in g s  w ere in o c u la te d .  For in o c u la t i o n ,  th e  s e e d l in g s  w ere 
c l o s e l y  a rra n g e d  in  a  f o u r  c u b ic  m e te r  m o is t  cham ber C l-1 x̂ 3 .0  x  
1 ,2  m) co v ered  w ith  c l e a r  p l a s t i c .  A t 8 :0 0  p .m . th e  s e e d l in g s  w ere  
in o c u la te d  by s p ra y in g  th e  s p o re  s u s p e n s io n  u n ifo rm ly  on  th e  l e a v e s ,  
a t  a  r a t e  of 35 m l/m ^, u s in g  a  Hudson hand s p r a y e r .  The m o is t  
chamber was c lo se d  f o r  fo u r  o r  f i v e  n ig h t s  and opened d u r in g  th e  
day  (9 :0 0  a .m .- 7 :0 0  p .m .) .  D uring  th e  d a y , th e  r i c e  s e e d l in g s  w ere  
sp ray ed  w ith  w a te r  e v e ry  fo u r  h o u rs  to  in c r e a s e  th e  h u m id ity .
O pening th e  m o is t  cham ber d u rin g  th e  day  was n e c e s s a ry  to  p re v e n t  
e x tre m e ly  h ig h  te m p e ra tu re s  i n s i d e  th e  cham ber. The te m p e ra tu re s  
i n s id e  th e  chamber v a r ie d  from  80 to  100°F d u r in g  th e  day  and from  
62 to  75°F a t  n ig h t .  The h u m id ity  was 100% a t  n ig h t  and a p p ro x im a te ly  
25% d u r in g  th e  d a y . F iv e  d ay s  a f t e r  in o c u la t i o n ,  th e  s e e d l in g s  w ere 
moved o u t o f  th e  cham ber and a rra n g e d  a g a in  i n  th e  b en ch . The 
r e a c t io n  o f  eac h  p l a n t  to  H. o ry z a e  was d e te rm in e d  se v e n  d a y s  a f t e r  
I n o c u la t io n  by u s in g  an  e le v e n  c l a s s  0-5  s c a l e ,  b ased  on th e  s i z e  
and number o f  l e s i o n s  on th e  le a v e s ,  a s  d e s c r ib e d  be low .
S c a le  D e s c r ip t io n
0 No i n f e c t i o n .
0 .5  Few l i g h t  brown sp e c k s  o f p in h ead  s i z e ,  no n e c r o t i c  a r e a .
1 .0  Many sm a ll brown s p e c k s , l e s s  th a n  0 .5  mm i n  d ia m e te r ,  
no n e c r o t i c  a r e a .
1 .5  Many e lo n g a te d  s m a ll  brow n s p o t s ,  0 .5 -1  mm lo n g , d i f f u s e d  
m a rg in , no n e c r o t i c  c e n t e r .
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2 .0  Numerous d a rk  brown e lo n g a te d  s p o t s ,  1 -1 .5  mm lo n g ,  
d i f f u s e d  m a rg in , v e ry  sm a ll l i g h t  g ra y  n e c r o t i c  c e n t e r .
2 .5  Few e lo n g a te d  brown s p o t s ,  1 .5 - 2 .5  mm lo n g ,  d i s t i n c t  
brown m a rg in  w i th  l i g h t  g ra y  n e c r o t i c  c e n t e r .
3 .0  Many e lo n g a te d  brow n s p o t s ,  2 ,5 - 3 .5  mm lo n g ,  few  o v a l 
s p o t s ,  d i s t i n c t  n e c r o t i c  c e n t e r .
3 .5  Many l e s i o n s  o f  s c a l e  3 .0 ,  a few o f th e  l e s i o n s
c o a l e s c in g .
4 .0  Many l e s i o n s ,  3 .5 -5  mm lo n g , l e s i o n  c o a le s c in g .
4 .5  Numerous c o a le s c e d  l e s i o n s ,  a b o u t 10-25% o f l e a f  a r e a  
may be  k i l l e d .
5 .0  Numerous l a r g e  and q u ic k ly  ex p an d in g  l e s i o n s ,  m ore th a n  
25% of l e a f  a r e a  may b e  k i l l e d .
An a n a l y s i s  o f  v a r ia n c e  u s in g  a  c o m p le te ly  random ized  d e s ig n  was 
com puted f o r  th e  r e s u l t s  o f  th e  second  g re e n h o u se  t e s t  w h ich  in c lu d e d  
110 v a r i e t i e s  r e p l i c a t e d  th r e e  t im e s .  The c o r r e l a t i o n  be tw een  
s e e d l in g  r e a c t i o n  and f i e l d  r e a c t i o n  and th e  c o r r e l a t i o n  be tw een  th e
1973 and 1974 f i e l d  r e s u l t s  w ere c a l c u l a t e d  u s in g  th e  d a ta  from  60
named v a r i e t i e s .  The d a ta  from  th e  f i e l d  and g re e n h o u se  e x p e rim e n t 
w ere a n a ly z e d  to  l o c a t e  and t r a c e  th e  m ain s o u rc e s  o f v a r i e t a l  
r e s i s t a n c e  to  1 1 . o ry z a e  i n  th e  v a r i e t i e s  and s e l e c t i o n s  t e s t e d .
I n h e r i t a n c e  o f  R e s is ta n c e  to  H. o r ^ a e
Based on  t h e i r  r e a c t io n s  to  n a t u r a l  i n f e c t i o n  o f  H. o r y z a e , t h r e e  
v a r i e t i e s  w ere  s e l e c te d  a s  p a r e n t a l  l i n e s  to  be u sed  in  a s tu d y  o f
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th e  in h e r i t a n c e  o f  r e s i s t a n c e  to  H. o ry z a e  i n f e c t i o n .  The v a r i e t i e s  
s e le c te d  w ere T aichung  N a tiv e  # 1 , Dawn, and S a tu rn
T aichung  N a tiv e  tf l (P I 2 71672), an  in tro d u c e d  in d i c a  v a r i e ty  
from  Taiw an, was s e l e c te d  from  p rogeny  o f  th e  c ro s s  T sa i-y u an g -ch u n g  x 
D ee-geo-w oo-gen  (Anonymous, 1 9 6 5 ). I t  i s  a 9 h o r t  s t a t u r e  (+ 100 cm ), 
p u b e sc e n t , medium g r a in  v a r i e t y  t h a t  m a tu re s  i n  a b o u t 140 d a y s . I t  
i s  r e s i s t a n t  to  brown l e a f  s p o t .  T h is  v a r i e t y  h as  been  u sed  i n  th e  
b re e d in g  program  a t  th e  I n t e r n a t i o n a l  R ic e  R e se a rc h  I n s t i t u t e ,  th e  
P h i l i p p in e s ,  and a l s o  a t  th e  R ice  E xperim en t S t a t i o n ,  C row ley, 
L o u is ia n a .
Dawn (C l 9534) i s  a  b l a s t  r e s i s t a n t ,  e a r ly  m a tu r in g  (+ 125 
d a y s ) ,  lo n g  g r a in  v a r i e t y ,  d ev e lo p ed  a t  th e  R ice  P a s tu r e  R esea rch  
and E x te n s io n  C e n te r ,  Beaum ont, Texas (B o l l ic h  e t  a l . ,  1 9 6 8 ). T h is  
v a r i e t y  was r e le a s e d  in  1966 and was s e le c te d  from  progeny  o f  th e  
c r o s s  C en tu ry  P a tn a  231 x HO 1 2 -1 -1 . Dawn h as  g o ld  c o lo re d  h u l l s ,  
i s  g la b ro u s ,  o f  medium h e ig h t  (+ 1 2 0  cm ), and m o d e ra te ly  r e s i s t a n t  
to  brown l e a f  s p o t .  T h is  v a r i e t y  i s  one o f  th e  im p o r ta n t  s o u rc e s  
f o r  r e s i s t a n c e  to  b l a s t  in  th e  b re e d in g  p rogram  a t  th e  I n t e r n a t i o n a l  
R ice  R esea rc h  I n s t i t u t e ,  and in  th e  U n ite d  S t a t e s .
S a tu rn  (C l 9540) i s  an  e a r ly  m a tu r in g , medium g r a in  v a r i e t y  
(+ 120 d a y s ) .  I t  i s  o f medium h e ig h t ,  g la b ro u s ,  and s u s c e p t ib le  
to  brown l e a f  s p o t .  S a tu rn  was d ev e lo p ed  from  th e  c r o s s  L a c ro s s e  x  
M agno lia  a t  th e  R ic e  E xperim en t S t a t i o n ,  C row ley, L o u is ia n a ,  in  
1964 (Jo d o n , 1 9 6 5 ). S a tu rn  was one o f th e  le a d in g  medium g r a in  
v a r i e t i e s  grown i n  L o u is ia n a  i n  1973 and 1974 .
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In  A ugust 1973, th e  fo llo w in g  c r o s s e s  w ere made In  th e  f i e l d  a t  th e  
R ice  E xperim en t S t a t i o n ,  C row ley , L o u is ia n a :  S a tu rn  x T aichung  N a tiv e
# 1 , S a tu rn  x Dawn, and Dawn x T aichung  N a tiv e  #1.
F^ se e d s  w ere c o l l e c t e d  a b o u t th r e e  weeks a f t e r  p o l l i n a t i o n  and 
s to r e d  in  c o in  e n v e lo p e s  u n d er room te m p e ra tu re  (7 5 °F ) . In  December 
1973, th e  F^ se e d s  w ere g e rm in a te d  f o r  f i v e  days i n  p e t r i  d is h e s  and 
each  seed  was p la n te d  in t o  a g a l l o n - p l a s t i c  p o t c o n ta in in g  th e  2 : 1 : 1  
s o i l  m ix tu re  and grown to  m a tu r i ty  i n  th e  g re e n h o u se . The F^ p la n ts  
w ere i d e n t i f i e d  from s e l f e d  p rogeny  by o b s e rv in g  th e  dom inant p u b e sc e n t 
c h a r a c te r  o f  th e  m ale p a r e n t ,  T aichung  N a tiv e  # 1 , in  th e  c r o s s e s  
S a tu rn  x T aichung  N a tiv e  #1 and Dawn x T aichung  N a tiv e  # 1 , and th e  
dom inan t g o ld  h u l l  c h a r a c te r  o f  Dawn in  th e  c r o s s  S a tu rn  x Dawn.
F iv e  F^ p l a n t s  w ere o b ta in e d  from  th e  Dawn x T aichung  N a tiv e  #1 c r o s s ,  
f o u r  F^ p l a n t s  from  th e  S a tu rn  x T aichung  N a tiv e  #1 c r o s s ,  and two 
F-  ̂ p l a n t s  from  S a tu rn  x Dawn. Each c ro s s  co m b in a tio n  p roduced  from  
700 to  900 F 2  s e e d s .
About 600 F2  s e e d s  and 1 -4  F-̂  s e e d s  o f each  c r o s s  co m b in a tio n  w ere 
h e a t  t r e a t e d  a t  50 °C f o r  f i v e  days to  b re a k  th e  dorm ancy. The seed  
w ere  th e n  p la n te d  in  f l a t s  i n  th e  g reen h o u se  on A p r i l  20 , 1974. In  
each  f l a t ,  te n  rows o f  30 se e d s  p e r  row w ere grow n. The s e e d l in g s  
w ere o b se rv ed  to  be g row ing  weak and s p in d ly  i n  th e  w h ite  washed 
g re e n h o u se . T h e re fo re ,  t h r e e  weeks a f t e r  sow ing th e  f l a t s  c o n ta in in g  
th e  s e e d l in g s  w ere moved o u td o o r s ,  and th e  le a v e s  w ere trim m ed ab o u t 
t h r e e  in c h e s .  The s e e d l in g s  w ere u p ro o te d  on May 25 , one day b e fo re  
t r a n s p l a n t i n g .  The r o o t s  w ere c a r e f u l l y  w ashed and th e  le a v e s  w ere 
trim m ed a p p ro x im a te ly  two in c h e s  and th e  s e e d l in g s  w ere th e n  t i e d  in  
s m a ll  b u n d le s .  To supp lem en t th e  l im i te d  number o f  F^ s e e d l in g s ,
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A d d it io n a l  p l a n t s  w ere o b ta in e d  by c u t t i n g  th e  m a tu re  p l a n t s  
a b o u t e ig h t  in c h e s  from  th e  b a s e ,  s p l i t t i n g  th e  crow n and p la n t in g  
eac h  c u t t in g  i n d i v id u a l ly  i n  a  12 oz p l a s t i c  cu p . Enough 
f e r t i l i z e r  was a p p l ie d  to  s t im u la t e  th e  p ro d u c tio n  o f  new t i l l e r s .  
W ith t h i s  m ethod , te n  F^ p la n t s  o f  each  c r o s s  c o m b in a tio n  w ere 
p roduced  and th e y  w ere l a t e r  t r a n s p la n te d  in t o  th e  f i e l d  in c lu d in g  
th e  s o i l  on th e  r o o t s .
Two d ay s  b e f o r e  t r a n s p l a n t i n g ,  th e  f i e l d  a r e a  on th e  L o u is ia n a  
R ice  E xperim en t S t a t i o n ,  w hich  had p r e v io u s ly  b een  plow ed and d isk e d  
was f e r t i l i z e d  a t  a r a t e  o f 8 0 -5 0 -5 0  l b / a c r e  (N-P 2 O5 -K 2 O ). The 
a r e a  was th e n  r o t o t i l l e d  and f lo o d e d  to  a tw o -in c h  d e p th .
On May 26, 1974 , s e e d l in g s  o f  th e  p a r e n t  v a r i e t i e s  and th e  F ^ , 
and F 2  p rogeny  w ere  t r a n s p l a n te d  in t o  th e  f i e l d .  The s e e d l in g s  
w ere sp a c e  p la n te d  e i g h t  in c h e s  a p a r t  i n  2 6 - f o o t  row s spaced  16 
in c h e s  betw een  row s. Each row c o n ta in e d  37 p l a n t s .  N ot c o u n tin g  
th e  two b o rd e r  p l a n t s ,  35 p la n t s  w ere a v a i l a b l e  f o r  o b s e r v a t io n .
The p a r e n t  v a r i e t i e s  w ere  p la n te d  i n  fo u r  r e p l i c a t i o n s  w ith  one 
row p e r  r e p l i c a t i o n .  The th r e e  p a r e n t  v a r i e t i e s  w ere  a rra n g e d  
random ly i n  a  g roup  o f th r e e  row s. The th r e e  p a r e n t  v a r i e t i e s  
o ccu p ied  th e  f i r s t  th r e e  rows and th e  l a s t  t h r e e  row s i n  th e  n u rs e ry  
and a l s o  two g ro u p s  o f t h r e e  p a r e n t a l  rows w ere  p la c e d  be tw een  th e  
th r e e  F2  p o p u la t io n s .  F i f t e e n  F^ p l a n t s  o f  S a tu rn  x T aichung 
N a tiv e  #1 , 12 F^ p la n t s  o f S a tu rn  x Dawn, and 14 F^ p l a n t s  o f  Dawn 
x T aichung N a tiv e  //I o ccu p ied  th e  4 th  row and p a r t  o f th e  5 th  row 
o f th e  n u r s e ry .  F o u r te e n  rows o f F 2  p rogeny  w ere  p la n te d  f o r  each
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F2  p o p u la t io n .  From th e  c r o s s e s  Dawn x T aichung  N a tiv e  # 1 , S a tu rn  
x Dawn, and S a tu rn  x T aichung  N a tiv e  #1 , a t o t a l  of 498 , 518 , and 
518 F2  p l a n t s  s u rv iv e d ,  r e s p e c t i v e l y .
One m onth a f t e r  t r a n s p l a n t i n g ,  th e  p l a n t s  w ere  o b se rv ed  to  
have  v e ry  d a rk  g re e n  le a v e s  and w ere  grow ing v ig o r o u s ly .  T h is  
p ro b a b ly  was due to  a  r e l a t i v e l y  h ig h  l e v e l  o f  a v a i l a b l e  n i t r o g e n ,  
due to  th e  few er number of p l a n t s  p e r  u n i t  a r e a ,  when compared w ith  
th e  d i r e c t  se e d in g  method o f  p l a n t in g .  S in c e  i n f e c t i o n  by H. o ry z a e  
h as  b een  r e p o r te d  to  be l e s s  w ith  h ig h e r  n i t r o g e n  a p p l i c a t i o n s ,  i t  
was d e c id e d  to  re d u c e  th e  a v a i l a b l e  n i t r o g e n  i n  th e  s o i l  by 
c o n t in u o u s ly  d r a in in g  th e  f i e l d  f o r  s ix  d ay s  and f lo o d in g  f o r  one 
day  u n t i l  th e  f lo w e r in g  s t a g e ,  th e  f i e l d  was th e n  f lo o d e d  u n t i l  
h a r v e s t .
W ater w e e v il  damaged th e  le a v e s  q u i t e  s e r io u s ly  a t  th e  t i l l e r i n g  
s t a g e ,  b u t  th e  p l a n t s  o u tg rew  th e  damage and i t  a p p a re n t ly  had l i t t l e  
e f f e c t  on l a t e r  p l a n t  g ro w th . M u sk ra ts  damaged a b o u t 10% o f  th e  F 2  
p la n t s  o f S a tu rn  x T aichung N a tiv e  #1 and a b o u t 3% of th e  F 2  o f 
S a tu rn  x Dawn. The m u sk ra t damages w ere th e n  c o n t r o l l e d  by 
c o n s t r u c t in g  a  c h ic k e n  w ir e  fe n c e  on th e  le v e e  around  th e  F 2  
n u r s e ry .
H eading d a te s  w ere  ta k e n  on in d i v id u a l  p l a n t s  when th e  f i r s t  
p a n i c le  f u l l y  em erged from  each  p l a n t .  The p l a n t s  w ere  r a te d  f o r  
t h e i r  r e a c t io n s  to  n a t u r a l  i n f e c t i o n  by H. o ry z a e  a b o u t 14-17 days 
a f t e r  th e  h ead in g  d a t e .  The r a t i n g s  w ere b ased  on  th e  i n f e c t io n  
o b se rv ed  on th e  u p p e r t h r e e  l e a v e s .  The r a t i n g  system  was th e  same a s
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u sed  f o r  r a t i n g  th e  d i s e a s e  n u r s e ry  i n  197A. P la n t  h e ig h t  was 
m easured  from th e  b a se  o f  th e  p l a n t s  to  th e  end o f th e  p a n ic le  o f  
th e  m ain t i l l e r .  Seeds w ere  c o l l e c t e d  from  th e  p a r e n t  v a r i e t i e s  
and from  F ^, and F 2  p l a n t s  a b o u t 30-35 days a f t e r  h e a d in g . D uring  
t h i s  s e a s o n , s e v e r a l  c ro s s e s  w ere made to  p ro v id e  a d d i t i o n a l  F3  
se e d s  o f  th e  th r e e  c r o s s  c o m b in a tio n s  f o r  s tu d i e s  i n  th e  g re e n h o u se .
I n  th e  s p r in g  o f 1975, to  s tu d y  th e  i n h e r i t a n c e  o f  s e e d l in g  
r e a c t io n  to  H. o ry z a e  th e  p a r e n t s ,  and  F-^, F^, and F^ p rogeny  o f 
th e  c r o s s e s :  S a tu rn  x T aichung  N a tiv e  # 1 , S a tu rn  x  Dawn, and Dawn
x T aichung  N a tiv e  # 1 , w ere p la n te d  i n  t h r e e  s e p a r a t e  e x p e r im e n ts  
w ith  a  1 0  day i n t e r v a l  be tw een  p la n t in g  d a t e s .
From th e  c r o s s e s  made i n  1974 , th e r e  w ere  a v a i l a b l e  21 Fĵ  se e d s  
o f  S a tu rn  x  T aichung N a tiv e  & 1 ,  33 F^ s e e d s  o f  S a tu rn  x  Dawn, and 
o n ly  two v i a b l e  se e d s  o f  Dawn x  T aichung  N a tiv e  # 1 . F o r each  
e x p e r im e n t, 900 F2  s e e d s ,  50 F3  l i n e s  w ith  24 s e e d s  p e r  l i n e ,  and 
p a r e n t  v a r i e t i e s  w ith  60 s e e d s  p e r  p a r e n t  w ere  sown in  1 2  oz 
p l a s t i c  cups w ith  6  s e e d s  p e r  c u p . T h e re fo re ,  e a c h  F3  l i n e  and 
p a r e n t  had 4 and 10 r e p l i c a t i o n s  o f  6  s e e d s  p e r  cu p , r e s p e c t i v e l y .
A ll  F 3  s e e d s  w ere f i r s t  g e rm in a te d  f o r  5 d ay s  i n  p e t r i  d is h e s  
b e f o r e  th e y  w ere  p la n te d  i n  th e  p l a s t i c  c u p s .
In  each  e x p e rim e n t th e  50 F3  l i n e s  w ere  o b ta in e d  by random ly 
s e l e c t i n g  10 l i n e s  from  each  o f  5 m ain c l a s s e s  o f  r e a c t i o n  
(0 -5 )  to  H. o ry z a e . I f  l e s s  th a n  10 p l a n t s  w ere  p r e s e n t  i n  a 
c l a s s ,  a l l  p l a n t s  i n  t h a t  p a r t i c u l a r  c l a s s  w ere  in c lu d e d .  T h e re fo re ,
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some a d d i t i o n a l  p l a n t s  had to  b e  ta k e n  from  o th e r  c l a s s e s  to  co m p le te  
th e  t o t a l  o f 50 F 3  l i n e s  r e p r e s e n t in g  each  c ro s s  c o m b in a tio n .
P a r e n t  v a r i e t i e s ,  F 3 , F ^ , and F3  p rogeny  o f  th e  c r o s s e s  
S a tu rn  x T aichung  N a tiv e  / / l ,  S a tu rn  x  Dawn, and Dawn x T aichung 
N a tiv e  It 1 w ere  sown on M arch 18 , M arch 28 , and A p r i l  7 , r e s p e c t iv e l y .  
A ll  e x p e rim e n ts  w ere  in o c u la te d  w ith  a  sp o re  s u sp e n s io n  o f  _H. o ry z a e  
a t  4 w eeks a f t e r  sow ing . The inocu lum  was p re p a re d  by th e  same 
m ethod used  to  p r e p a re  th e  in o cu lu m  f o r  th e  p re v io u s  g reen h o u se  
e x p e rim e n ts  co n d u c ted  in  th e  s p r in g  o f  1974 . The s e e d l in g s  w ere  
in o c u la te d  in  th e  m o is t  cham ber by s p ra y in g  750 ml o f  th e  sp o re  
s u sp e n s io n  ( 2 0 , 0 0 0  s p o re s .m l)  o v e r  th e  s e e d l in g s  w i th  a o n e -g a l lo n  
Hudson s p ra y e r  a t  a  r a t e  o f  80 ml o f  s p o re  su sp e n s io n /m  . The 
method o f  r e a r in g  s e e d l in g s  and th e  r a t i n g  sy stem  w ere  th e  same a s  
used  in  th e  1974 g re e n h o u se  e x p e r im e n ts . However, no f e r t i l i z e r  
was a p p l ie d  i n  th e  g re e n h o u se  e x p e rim e n ts  i n  1975.
I n  th e  summer o f  1975, th e  same 150 F3  l i n e s  p r e v io u s ly  
te s t e d  i n  th e  g re e n h o u se  in  th e  s p r in g ,  w ere  grow n in  th e  f i e l d  
a t  th e  L o u is ia n a  R ic e  E x p erim en t S t a t i o n .  A bout 60 -70  se e d s  o f  
each  F3  l i n e  and p a r e n t  v a r i e t y  w ere d r i l l - p l a n t e d  w ith  a d ro p -  
p l a n t e r  i n  1 4 - f o o t  ro w s. The s e e d s  w ere  d i s t r i b u t e d  th i n  enough to  
f a c i l i t a t e  th in n in g  th e  p l a n t s  b e f o r e  th e  t i l l e r i n g  s ta g e  to  
p ro v id e  a b o u t e ig h t  in c h e s  be tw een  p l a n t s  w i th in  each  row . Thus 
20-26 p l a n t s  w ere a v a i l a b l e  i n  each  row a f t e r  th in n in g .  The F3  
rows w ere p la n te d  in  a  c o m b in a tio n  o f  th r e e  ro w s, w h ich  in c lu d e d  
two F3  l i n e s ,  s e p a ra te d  by a  s p r e a d e r  row o f  th e  v a r i e t y  S a tu rn .
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The rows w ere  one f o o t  a p a r t  and each  s e t  o f  th r e e  rows was 
s e p a ra te d  by a  tw o -fo o t a l l e y .  The f i e l d  was f l u s h  i r r i g a t e d  one 
day a f t e r  p la n t in g  and a g a in  a t  10 days a f t e r  p l a n t i n g .  P ro p a n il  
was a p p l ie d  th r e e  weeks a f t e r  p l a n t in g  a t  a  r a t e  o f 4 l b / a c r e ,  and 
f e r t i l i z e r  was a p p l ie d  a t  a  r a t e  o f  4 0 -4 0 -4 0  l b / a c r e  (N-P2 O5 -K 2 O ).
D ata  on h ead in g  d a te s  w ere ta k e n  when one p a n i c le  f u l l y  emerged 
from  each  p l a n t .  P la n t  h e ig h ts  w ere  m easured  from  th e  b a s e  o f  th e  
p l a n t  to  th e  end o f  th e  p a n i c le  o f  th e  m ain t i l l e r .  R a t in g s  on 
n a t u r a l  i n f e c t i o n  by II. o ry z a e  w ere  made a b o u t 14-17  d ay s  a f t e r  
th e  h ead in g  d a t e ,  u s in g  th e  same r a t i n g  m ethod p r e v io u s ly  d e s c r ib e d  
f o r  u s e  w ith  th e  F 2  p ro g en y  in  1974.
The number o f g en es  f o r  r e s i s t a n c e  s e g re g a t in g  from  each  c ro s s  
was e s t im a te d  u s in g  th e  C a s tle -W rlg h t  fo rm u la  ( C a s t l e ,  1 9 2 1 ). 
H e r i t a b i l i t y  e s t im a te s  w ere  c a l c u la te d  from  th e  v a r ia n c e  o f each  
o f  th e  F2  p o p u la t io n s  u s in g  th e  a v e ra g e  o f  th e  P3 , P 2 » and F-̂  
v a r ia n c e s  a s  th e  e s t im a te  o f  e n v iro n m e n ta l v a r ia n c e .  H e r i t a b i l i t y  
was a l s o  c a l c u l a t e d  from  th e  r e g r e s s io n  o f  F3  l i n e  m eans on t h e i r  
F 2  p a r e n t  p l a n t  r a t i n g .  C o r r e la t io n s  w ere  c a lc u la te d  betw een  
g re e n h o u se  and f i e l d  r e s u l t s  and be tw een  F^ p l a n t  r e s u l t s  and 
be tw een  F2  p l a n t  r a t i n g s  and th e  means o f  t h e i r  F3  p ro g en y .
RESULTS AND DISCUSSION
E v a lu a tio n  o f  V a r ie t i e s  f o r  D ise a se  R e a c tio n
The r e s u l t s  o f th e  e v a lu a t io n  o f  v a r i e t i e s  f o r  r e s i s t a n c e  to  
H. o ry z a e  i n  th e  d i s e a s e  n u r s e r ie s  i n  1973 and 1974 a r e  sum m arized 
i n  f o u r  t a b l e s .
T ab le  1 sum m arizes th e  f i e l d  re s p o n s e  o f 980 v a r i e t i e s  o f  r i c e  to  
n a t u r a l  i n f e c t i o n  by j i .  o ry z a e  i n  th e  1973 d i s e a s e  n u r s e ry .  About 
f iv e  p e r  c e n t  o f th e  v a r i e t i e s  w ere  r a te d  r e s i s t a n t  and 2 1  p e r  c e n t  
m o d e ra te ly  r e s i s t a n t .  P I 338694 was th e  o n ly  e n t ry  t h a t  was 
c l a s s i f i e d  a s  h ig h ly  r e s i s t a n t  to  brown s p o t  d i s e a s e  i n  th e  1973 
d i s e a s e  n u r s e ry .
The o v e r a l l  summary o f  th e  f i e l d  re sp o n s e  o f  800 e n t r i e s  to  
n a t u r a l  i n f e c t i o n  by H. o ry z a e  from  b o th  p la n t in g  d a te s  o f  th e  1974 
d is e a s e  n u rs e ry  i s  p r e s e n te d  i n  T ab le  2 . F our l i n e s  o r  a b o u t 0 .6  p e r  
c e n t  o f a l l  v a r i e t i e s  w ere c o n s id e re d  to  b e  h ig h ly  r e s i s t a n t ,  1 1 . 2  p e r  
c e n t  w ere  r e s i s t a n t  and 19 p e r  c e n t  m o d e ra te ly  r e s i s t a n t .  T he h ig h ly  
r e s i s t a n t  l i n e s  w ere T aichung N a tiv e  #1 , IR 5 0 6 -2 0 -1 , C l 9628 S e l . ,  and 
S tg  71M9130. IR 5 0 6 -20 -1  was o b ta in e d  from  th e  p rogeny  o f  IRRI c ro s s  
IR 8  x  (B 589A 4-18/2 x T aichung N a tiv e  # 1 ) ;  C l 9628 S e l .  was a  s i s t e r  
s e l e c t i o n  o f  V is ta ;  and S tg  71M9130 was th e  p rogeny  o f  CP 231-SLO 17 x 
TN # 1 . T aichung N a tiv e  #1 was th e  o n ly  named v a r i e ty  r a te d  h ig h ly  
r e s i s t a n t  to  brown s p o t  i n  th e  1974 d is e a s e  n u r s e ry .  T h is  v a r i e t y  h as
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Table 1. Summary of field response of rice varieties to natural
infection by H. oryzae in 1973.
No. o f
R e a c tio n _____________________R a tin g __________ V a r i e t i e s ________ P e rc e n ta g e
H ig h ly  r e s i s t a n t 0 - 1 . 0 1
R e s is ta n t 1 . 1 - 2 . 0 47 4 .9
M o d era te ly  r e s i s t a n t 2 .1 -3 .0 2 1 0 2 1 .4
M o d era te ly  s u s c e p t i b le 3 .1 - 4 .0 299 3 0 .6
S u s c e p t ib le 4 .1 -5 .0 346 35 .3
H ig h ly  s u s c e p t i b le 5 .1 -6 .0 77 7 .8
980 100.0
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Table 2. Summary of field response of rice varieties to natural
infection by H. oryzae in 1974.
No. o f
R e a c tio n ______________________ R a tin g _________ V a r ie t i e s ________ P e rc e n ta g e
H ig h ly  r e s i s t a n t ( 0 -0 .9 ) 4 0 . 6
R e s i s t a n t ( 1 . 0 - 1 .9 ) 91 1 1 . 2
M o d era te ly  r e s i s t a n t ( 2 . 0 - 2 .4 ) 153 1 9 .1
M o d era te ly  s u s c e p t i b le ( 2 .5 - 2 .9 ) 227 2 8 .4
S u s c e p t ib le ( 3 .0 - 3 .9 ) 311 3 8 .9
H ig h ly  s u s c e p t ib le ( 4 .0 - 5 .0 ) 14 1 . 8
800 100.0
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a l s o  b een  r e p o r te d  r e s i s t a n t  to  brown s p o t  d i s e a s e  In  In d ia  
( S r iv a s ta v a  and M ahesw arl, 1971) and T h a ila n d  (V o r ra u ra i  and 
G ia tg o n g , 1 9 7 1 ).
The f i e l d  r e a c t i o n  o f a l l  v a r i e t i e s  and l i n e s  to  II, o ry z a e  
i n f e c t i o n  w hich  w ere  r a t e d  i n  1973 and 1974 have  b een  r e p o r te d  i n  
two m is c e lla n e o u s  p u b l i c a t i o n s ,  Rush eb a l . (1 9 7 3 ) , H off e t  a l .  (1 9 7 4 ).
The f i e l d  r e a c t io n s  o f  62 named r i c e  v a r i e t i e s  to  n a t u r a l  
i n f e c t i o n  by H. o ry z a e  i n  1973 and 1974 a r e  p r e s e n te d  in  T a b le  3 .
The v a r i e t i e s  CICA-4, Dawn, S h o r t s t a t u r e d  Dawn, IR 8 , M a g n o lia , S a d r i ,  
SH 3 0 -2 1 , Tadukan, T aichung  N a tiv e  # 1 , T e te p , Yuang H sin g -1  and Yuang 
H sin g -2  w ere r e s i s t a n t  o r  m o d e ra te ly  r e s i s t a n t  i n  1973 and 1974. The 
v a r i e t i e s  B asm a ti, Dorn S ia h ,  G opher, J o j u t l a ,  Sunbonnet w ere  r a te d  
r e s i s t a n t  o r m o d e ra te ly  r e s i s t a n t  i n  1973 b u t  th e y  w ere  r a t e d  m o d e ra te ly  
s u s c e p t i b l e  o r  s u s c e p t i b l e  In  1974. On th e  o th e r  h and , th e  v a r i e t i e s  
B lu e b e l le  and I -g e o - t j s e  w ere  r a t e d  a s  s u s c e p t i b l e  o r  h ig h ly  s u s c e p t i b le  
In  1973 and w ere  r a te d  m o d e ra te ly  r e s i s t a n t  in  1974, The r e a s o n  f o r  
th e  y e a r  to  y e a r  ch an g es  in  th e  v a r i e t a l  r e a c t i o n s  was n o t  d e te rm in e d .
In  g e n e r a l ,  brown s p o t  d i s e a s e  was l e s s  s e v e re  in  1974 th a n  in  
1973. The c o r r e l a t i o n  c o e f f i c i e n t  be tw een  th e  v a r i e t a l  r e a c t io n s  o f  
58 named v a r i e t i e s  to  n a t u r a l  i n f e c t i o n  by JH. o ry z a e  i n  1973 and th e  
r e a c t i o n  o f  th e  same v a r i e t i e s  i n  1974 was 0 .7 0 ,  w hich  was h ig h ly  
s i g n i f i c a n t .  T h is  I n d ic a te s  t h a t  th e  m a jo r i ty  o f  th e  named 
v a r i e t i e s  showed th e  same ty p e  o f  r e a c t i o n  i n  b o th  y e a r s .  However, 
a  number o f  v a r i e t i e s  changed t h e i r  r e a c t i o n  to  H. o ry z a e  from  y e a r  
to  y e a r .  T h e re fo re  i t  a p p e a rs  n e c e s s a ry  to  e v a lu a te  th e  v a r i e t i e s
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Table 3. Reaction of named rice varieties and selected lines to
infection by H. oryzae.
______________ R e a c tio n ______________
C l,  P I o r  M ature P l a n t ^  S e e d l in g ^
V a r ie ty  o r  S e le c t io n  1973 1974
L in e  Number
A rk ro se Cl 8310 S s HS
B asm ati C l 8983 MR s S
B e l le  P a tn a Cl 9433 S s S
B lu e b e l le C l 9544 S R s
B luebonnet Cl 8322 S s s
B lueb o n n e t 50 Cl 8990 MS S s
B lue Rose S e l . C l 9496 - S -
Bonnet 73 Cl 9654 MS MS s
B razos Cl 9875 - s -
C a lo ro Cl 1561-1 HS s s
C a lro se Cl 8988 HS s HS
Chugoku P I 318642 HS - HS
CICA-4 PI 365408 R R -
Cody Cl 8642 HS HS HS
C olusa Cl 1600 HS S HS
CS-M-j Cl 9675 HS MS HS
CS-S4 Cl 9835 HS MS HS
Dawn C l 9534 MR R MS
SS Dawn C l 9649 MR R MS
Dom S iah P I 22075 R MS MS
E a r ly  P r o l i f i c C l 5883 S S HS
Gopher WC 675 MR S S
G u lf ro s e Cl 9416 S MS HS
H okuriku PI 338012 HS - S
H o ra i P I 215936 MS S S
Hoyoku P I 318643 S S HS
I-G eo-T ze P I 312645 HS MR HS
IR 8 P I 312627 MR MR MR
J o j u t l a WC 3413 MR s R
Jum a-1 P I 317316 HS s S
K e ran g -se ran g Cl 8636 S s HS
L a b e lle C l 9708 HS MS S
L a c ro sse C l 8985 HS s HS
L ebonnet Cl 9882 - MR -
M agnolia C l 8318 MR R S
N ato Cl 8998 MS MR s
N ira C l 2702 MS s s
N o r ta i C l 9836 MS MS HS
N o rth ro se C l 9407 S S HS
Nova Cl 9459 s S S
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T ab le  3 . C on tinued
V a r ie ty  o r  
L in e
C l,  P I o r 




R e a c tio n
P la n t—̂
1974
S e e d lin g —̂
Nova 6 6 Cl 9481 S S S
N .P . 125 PI 201902 S S HS
Pai-K an-T ao 67 FD 118 HS MS HS
Palm yra Cl 9463 S MS HS
R eim ei P I 318644 HS S HS
Rexoro Cl 1779 MS MS MS
S a d r i P I 184675 R MR MS
S a tu rn Cl 9540 S S S
Sh 20-21 P I 337362 R R R
SML 242 
S ta rb o n n e t






SS S ta rb o n n e t C l 9722 MS S MS
Sunbonnet C l 8989 MR S S
Tadukan P I 280681 MR R MR
T aichung  N a tiv e  //I P I 271672 R HR R
T a in a n -Ik u  487 PI 215936 S S S
T ang in  Bozu PI 162153 S S S
T etep P I 280682 MR R R
T o rid e  #1 P I 341229 HS S HS
T o rid e  //2 P I 341230 HS s HS
Toro Cl 9013 HS s S
V is ta Cl 9628-2 S MS HS
Yuang H sin g -1 P I 338511 R R R
Yuang H s in g -2 P I 338512 R R R
Z e n ith Cl 7787 S MS HS
—̂ F ie ld  re sp o n se  o f  v a r i e t i e s  to  n a t u r a l  i n f e c t i o n  by II. o ry z n e .
—̂ S e e d lin g  re sp o n se  o b ta in e d  in  th e  g re e n  h o u se  from  a r t i f i c i a l  
in o c u la t io n  w ith  i s o l a t e  LR 2072a o f  H. o r y z a e .
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for 3-4 years to have a better indication of the true varietal reaction
to H. oryzae.
Four v a r i e t i e s  w ere i d e n t i f i e d  as  th e  m ajo r s o u rc e s  o f  r e s i s t a n c e  
to  H o ry z a e  i n  b o th  th e  1973 and 1974 d is e a s e  n u r s e r i e s .  T hese 
v a r i e t i e s  w ere Dawn, T aichung N a tiv e  #1 , IR 8 , and SML 242. As shown 
in  T ab le  4 , many r e s i s t a n t  l i n e s  i n  th e  1973 d is e a s e  n u rs e ry  w ere th e  
p r o g e n ie s  o f  e i t h e r  T aichung  N a tiv e  #1 o r  SML 242 and v e ry  few 
p ro g e n ie s  o f  IR 8  and none th e  p ro g e n ie s  o f  Dawn. On th e  o th e r  hand , 
m ost o f  th e  m o d e ra te ly  r e s i s t a n t  l i n e s  i n  th e  1973 d i s e a s e  n u rs e ry  w ere 
th e  p ro g e n ie s  o f  SML 242 and Dawn. I n  th e  1974 d is e a s e  n u r s e ry ,  many 
o f  th e  r e s i s t a n t  l i n e s  w ere  i d e n t i f i e d  as  th e  p ro g e n ie s  o f  c ro s s e s  
w i t h  T aichung  N a tiv e  / / l ,  Dawn, IR  8 , and m ost o f  th e  m o d e ra te ly  
r e s i s t a n t  l i n e s  had Dawn i n  t h e i r  p e d ig re e .  Both T aichung N a tiv e  #1 and 
IR 8  had th e  common p a r e n t  D ee-geo-w oo-gen  (Anonymous, 1 9 6 5 ), th e r e ­
f o r e  T aichung  N a tiv e  and IR  8  may have in h e r i t e d  t h e i r  r e s i s t a n c e  to  
H. o ry z a e  from  D ee-geo-w oo-gen . W hile th e  r e s i s t a n c e  to  
brown s p o t  d i s e a s e  i n  Dawn was i n h e r i t e d  from  Cl 9515 (A tk in s ,  1 9 7 4 ).
V a r i e t a l  r e a c t io n s  to  Jl. o ry z a e  a p p a re n t ly  w ere g r e a t l y  a f f e c t e d  
by e n v iro n m e n ta l v a r i a t i o n  su ch  a s  v a r i a t i o n  i n  s o i l  f e r t i l i t y ,  
te m p e ra tu re ,  and h u m id ity .  D ise a se  in c id e n c e  i n  1973 was more s e v e re  
th a n  i n  1974. I n  b o th  y e a r s ,  th e  second  p la n t in g  showed l e s s  s e v e re  
i n f e c t i o n  th a n  th e  f i r s t  p l a n t in g .  T h is  d i f f e r e n c e  was more p ronounced  
in  th e  1973 d i s e a s e  n u r s e r y ,  w here v e ry  low  d is e a s e  in c id e n c e  i n  th e  
second  p la n t in g  was p ro b a b ly  due to  low er n ig h t  te m p e ra tu re s  d u r in g  
th e  p e r io d  when m ost v a r i e t i e s  w ere  m a tu r in g fw hich  was i n  th e  m id d le
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Table 4. Number of lines, rated resistant to H. oryzae In the 1973 and
1974 disease nurseries, which were derived from four
identifiable sources of resistance.
Number o f  L in es
P ro b a b le  S ource 1 9 7 3 ^ 1 9 7 4 ^
o f  R e s is ta n c e R MR R MR
Dawn — 19 18 40
T aichung  N a tiv e  #1 17 1 1 23 1 0
IR 8 3 7 1 1 13
SML242 1 1 52 __ 9 __ 5
31 89 61 6 8
—̂ R =* R e s is ta n t
MR = M o d era te ly  r e s i s t a n t
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o f  O c to b e r. A lso , f r e q u e n t  show ers o c c u rre d  d u r in g  t h i s  p e r io d .  The 
more f r e q u e n t  show ers may have w ashed away th e  s p o re s  from  th e  le a v e s  
b e f o r e  th e y  began  g e rm in a t io n .  The l e s s  s e v e re  i n f e c t i o n  in  th e  
second  p la n t in g  in  1974 was p ro b a b ly  a l s o  due to  low  te m p e ra tu re s  
d u r in g  th e  p e r io d  when m ost v a r i e t i e s  w ere  m a tu rin g  w hich was in  l a t e  
S ep tem ber. However, th e  d i s e a s e  in c id e n c e  was s t i l l  more s e v e re  in  
th e  second  p la n t in g  in  1974 th a n  i n  th e  second p la n t in g  in  1973.
In  o rd e r  to  have a b e t t e r  e v a lu a t io n  o f  v a r i e t a l  r e a c t io n s  to  
n a t u r a l  i n f e c t i o n  by H. o r y z a e , i t  a p p e a rs  im p o r ta n t  to  g ro u p  th e  
v a r i e t i e s  a c c o rd in g  to  t h e i r  grow th  d u r a t io n s  and th e n  to  a d j u s t  th e  
p la n t in g  tim e  so  t h a t  th e y  w i l l  m a tu re  n o t  l a t e r  th a n  e a r l y  S ep tem ber. 
S p e c ia l  c a r e  sh o u ld  a l s o  be  g iv e n  to  e s t a b l i s h  a  u n ifo rm  n u r s e ry .
T hese in c lu d e  u n if o r m ity  i n  s o i l  p r e p a r a t io n  and s e e d in g  and in  th e  
a p p l i c a t i o n s  o f  f e r t i l i z e r s  and h e r b i c id e s .  I t  i s  im p o r ta n t  to  do th e  
p la n t in g  o p e r a t io n  w ith  e x p e r ie n c e d  p e o p le  s in c e  p la n t in g  by in e x ­
p e r ie n c e d  p e o p le  may r e s u l t  i n  a  uneven  s ta n d  due to  a  la c k  o f  
u n ifo rm ity  i n  se e d  d i s t r i b u t i o n  w i th in  row s. D ouble row p l o t s  f o r  each  
e n t ry  su ch  as  th o s e  i n  th e  1974 d i s e a s e  n u rs e ry  a p p a r e n t ly  had no 
ad v a n ta g e  o v e r  th e  s i n g l e  row p lo t s  u sed  i n  th e  1973 d i s e a s e  n u r s e r y .  
P ro b a b ly  grow ing a s u s c e p t i b l e  v a r i e t y  as  a s p r e a d e r  i n  be tw een  e v e ry  
e n t r y  w ould p ro v id e  a more u n ifo rm  n a t u r a l  i n f e c t i o n  by H. o ry z a e  on 
a l l  e n t r i e s .
The r a t i n g  m ethod f o r  m easu rin g  brown s p o t  d i s e a s e  i n f e c t i o n  as 
p ro p o sed  by Aluko (1970) was u sed  i n  th e  1973 d i s e a s e  n u r s e r y .  A c tu a l ly  
t h i s  m ethod was u se d  by Aluko to  a s s e s s  d is e a s e  in c id e n c e  o f 10-w eek
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o ld  p l a n t s .  T h e r e f o re ,  t h i s  method was m o d if ie d  to  a  more a c c u r a t e
r a t i n g  system  f o r  m a tu re  p l a n t  r e a c t i o n s  to  H. o r y z a e . The s i x  
s c a l e s  o f  r a t i n g  (1 -6 )  p roposed  by Aluko w ere  expanded i n t o  11 s c a l e s  
from 0 to  5 w i th  an  0 .5  i n t e r v a l  as  a l r e a d y  d i s c u s s e d  i n  th e  m a t e r i a l s  
and m ethods . T h is  m o d if ied  method was u sed  to  e v a l u a t e  f i e l d  r e s p o n s e  
o f  r i c e  v a r i e t i e s  to  n a t u r a l  i n f e c t i o n  by H. o ry z a e  i n  th e  1974 d i s e a s e  
n u r s e r y  and a l s o  i n  th e  i n h e r i t a n c e  s t u d i e s  o f  d i s e a s e  r e s i s t a n c e  in  
1974 and 1975.
The m ain  c r i t e r i a  i n  r a t i n g  th e  d i s e a s e  in c id e n c e  o f  brown s p o t  
w ere  t h e  l e s i o n  s i z e  and l e s i o n  number. I n  t h i s  s tu d y ,  t h e  l e s i o n  
s i z e  was p r i m a r i l y  used to  d i f f e r e n t i a t e  th e  r a t i n g  tow ard th e  
r e s i s t a n t  r e a c t i o n ,  w h i le  b o th  t h e  l e s i o n  s i z e  and l e s i o n  number w ere  
u s e d  to  d i f f e r e n t i a t e  th e  r a t i n g  toward s u s c e p t i b l e  r e a c t i o n .  T h is  
method was b a s i c a l l y  i n  ag reem en t w i th  Aluko (1970), who c o n s id e re d  
th e  s i z e  o f  th e  l e s i o n  as  more im p o r ta n t  th a n  t h e  number o f  l e s i o n s  
p e r  l e a f  f o r  a s s e s s i n g  v a r i e t a l  r e a c t i o n  to  II. o r y z a e .
A ccord ing  to  Ganguly and Padmanabhan (1959) t h e r e  w ere  o n ly  two 
ty p e s  o f  r e s i s t a n c e  to  brown s p o t  d i s e a s e ,  t h a t  i s  r e s i s t a n t  to  
p e n e t r a t i o n  and r e s i s t a n c e  to  s p re a d  o f  i n f e c t i o n  in  t i s s u e s  a f t e r  
p e n e t r a t i o n  by th e  fu n g u s .  I n  t h i s  s tu d y ,  th o s e  v a r i e t i e s  w h ich  had 
v e r y  few s m a l l  brown s p o t s  c o u ld  p ro b a b ly  be  c o n s id e re d  a s  r e s i s t a n t  to
b o th  fungus p e n e t r a t i o n  and s p re a d in g  i n  th e  l e a f  t i s s u e s ,  w h i le  
th o s e  v a r i e t i e s  w hich  had v e ry  few medium brown s p o t s  m ig h t be 
r e s i s t a n t  to  fungus  p e n e t r a t i o n  b u t  s u s c e p t i b l e  to  fungus s p r e a d in g  i n  
th e  l e a f  t i s s u e s .  However, b e c a u se  th e  l e s i o n  s i z e  was used a s  th e
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main c r i t e r i a  i n  r a t i n g  v a r i e t a l  r e a c t i o n  to  H. o r y z a e , th o s e  
v a r i e t i e s  w hich  had few medium brown s p o t s  p e r  l e a f  w ere  g e n e r a l l y  
c l a s s i f i e d  m o d e ra te ly  s u s c e p t i b l e .
The optimum tim e  f o r  r a t i n g  v a r i e t a l  r e a c t i o n  to  brown s p o t  
d i s e a s e  a t  th e  m a tu re  s t a g e  sh o u ld  b e  s t a n d a r d i z e d .  R a t in g  th e  
d i s e a s e  i n c id e n c e  v e ry  c l o s e  to  f u l l  m a t u r i t y  w i l l  r e s u l t  i n  a  h ig h e r  
r a t i n g  b e c a u se  t h e  l e s i o n  s i z e  o f t e n  q u ic k ly  expanded once th e  le a v e s  
began  s e n e s c e n c e .  T h is  means t h a t  many v a r i e t i e s  w i th  e a r l y  
s e n e s c e n c e  w i l l  be  g iv e n  a more s u s c e p t i b l e  r a t i n g  compared 
w i th  o t h e r  v a r i e t i e s  w h ich  a r e  l a t e r  i n  s e n e s c e n c e .  P ro b a b ly  th e  
optimum tim e  f o r  r a t i n g  v a r i e t a l  r e a c t i o n  to  H. o ry z a e  n e a r  m a tu r i t y  
was a b o u t  14-17  days a f t e r  h e a d in g .  The r a t i n g  p r e f e r a b l y  sh o u ld  be 
based  on th e  i n f e c t i o n  on  th e  t h r e e  u p p e r  l e a v e s ,  in c lu d in g  th e  f l a g  
l e a f ,  w h i l e  th e y  a r e  s t i l l  g r e e n .  O f te n  a t  t h i s  s t a g e ,  th e  o t h e r  
low er l e a v e s  a r e  a l r e a d y  dy ing  o r  t u r n in g  y e l lo w .  S ta c k b u rn  d i s e a s e  
caused  by T r lc h o c o n is  p a d w ic k i i  c o u ld  som etim es b e  m is ta k e n  f o r  brown 
s p o t  d i s e a s e  e s p e c i a l l y  when th e  l e a v e s  a r e  tu r n i n g  y e l lo w .  The 
o c c u r r e n c e  o f  s h e a th  b l i g h t  and s tem  r o t  d i s e a s e s  a l s o  c o u ld  a f f e c t  
th e  r a t i n g  f o r  brown s p o t  d i s e a s e ,  b eca u se  s e v e r e  i n f e c t i o n  by th o s e  
d i s e a s e s  p ro d u c e s  e a r l y  y e l lo w in g  and w i th e r i n g  o f  l e a v e s .  The 
i n f e c t i o n  by th o s e  d i s e a s e s  i n c r e a s e s  i n  s e v e r i t y  n e a r  m a t u r i t y .
The p r e s e n c e  o f  a t y p i c a l  l e s i o n s  i n  b o th  th e  1973 and 1974 d i s e a s e  
n u r s e r i e s  c o m p l ic a te d  th e  r a t i n g  o f  brown s p o t  d i s e a s e .  Normal l e s i o n s ,  
u s u a l l y  had c i r c u l a r  o r  o v a l  s p o t s  w i th  g r e y i s h  n e c r o t i c  c e n t e r s  and
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d i s t i n c t  brown o r  p u r p l i s h  m a rg in s .  W hile th e  a t y p i c a l  l e s i o n s  had 
e lo n g a te d  s p o t s ,  u n i fo rm ly  medium brown w i th o u t  a  n e c r o t i c  c e n t e r  and 
w i th  i r r e g u l a r  m a rg in s .  P o s s i b ly  t h e  o c c u r r e n c e  o f  t h e  a t y p i c a l  
l e s i o n s  was due to  t h e  p r e s e n c e  o f  p h y s io lo g i c  r a c e s  o f  H. o ry z a e  and 
f u r t h e r  s t u d i e s  a r e  needed  to  c l a r i f y  t h i s  a s su m p tio n .  N is ik a d o  
(1927) r e p o r t e d  m o rp h o lo g ic a l  and p h y s i o l o g i c a l  v a r i a t i o n  o f  some 
s t r a i n s  o f  H, o ry z a e  i n  h i s  s t u d i e s ,  however he found t h a t  th e s e  
s t r a i n s  o f  H. o ry z a e  d id  n o t  show a  g r e a t  d i f f e r e n c e  i n  p a t h o g e n e c i t y .
In  a d d i t i o n  to  t e s t i n g  v a r i e t i e s  f o r  f i e l d  r e a c t i o n  to  H. 
o ry z a e  i n f e c t i o n ,  two e x p e r im e n ts  w ere  conduc ted  i n  t h e  g re e n h o u s e  
d u r in g  th e  w i n t e r  o f  1973-1974 to  e v a l u a t e  v a r i e t i e s  to  H. o ry z a e  
i n f e c t i o n  i n  th e  s e e d l i n g  s t a g e .
The d i s e a s e  deve lopm en t b o th  i n  th e  f i r s t  and second e x p e r im e n ts  
i n  th e  g re e n h o u se  was f a i r l y  good. I n f e c t i o n  was f i r s t  o b s e rv e d ,  
a b o u t  1 2  h o u rs  a f t e r  i n o c u l a t i o n  as  p in h e a d  s i z e  y e l lo w i s h  s p e c k s .
The s e e d l i n g s  w ere  r a t e d  f o r  d i s e a s e  r e a c t i o n  7 days  a f t e r  i n o c u l a t i o n .
The s e e d l i n g  r e a c t i o n  o f  363 r i c e  v a r i e t i e s ,  to  i n f e c t i o n  by 
H. o r y z a e , a r e  p r e s e n te d  in  Appendix 1 .  T ab le  5a  shows th e  summary o f  
th e  d i f f e r e n t i a l  r e s p o n s e ,  be tw een  th e  s e e d l i n g  and m a tu re  p l a n t  
s t a g e  o f  363 r i c e  v a r i e t i e s ,  to  H. o r y z a e . The d a t a  o f  m a tu re  p l a n t  
r e a c t i o n s  w ere  o b ta in e d  from th e  1973 d i s e a s e  n u r s e r y .  About 52 
p e r  c e n t  o f  th e  v a r i e t i e s  showed s i m i l a r  r e a c t i o n s  a t  th e  m a tu re  
p l a n t  s t a g e  and a t  th e  s e e d l i n g  s t a g e ,  w h i le  a b o u t  48 p e r  c e n t  of 
th e  v a r i e t i e s  showed d i f f e r e n t  r e a c t i o n s  a t  th e  m a tu re  p l a n t  s t a g e .
The c o r r e l a t i o n  c o e f f i c i e n t  be tw een  m a tu re  p l a n t  r e a c t i o n  and s e e d l i n g
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T ab le  5. Summary o f  t h e  d i f f e r e n t i a l  r e s p o n s e  betw een th e  s e e d l i n g  
and m atu re  p l a n t  s t a g e  o f  r i c e  v a r i e t i e s  to  H. o r y z a e .
5a .  R esponse o f  363 v a r i e t i e s  .U
No. of 
V a r i e t i e s P e rc e n ta g e
3 /R e a c t io n —'
M ature  P l a n t  S e e d l in g
84 23 .2 R -  MR R -  MR
161 4 4 .3 R -  MR MS -  S -  HS
1 2 3 .3 MS -  S -  HS R -  MR
105 29 .2 MS -  S -  HS MS -  S -  HS
363 1 0 0 . 0
5b. Response o f  61 named v a r i e t i e s . - ? /
No. o f R e a c t io n ^ /
V a r i e t i e s P e rc e n ta g e M ature P l a n t S e e d l in g
8 1 3 .1 R -  MR R -  MR
9 1 4 .8 R -  MR MS -  S -  HS
1 1 . 6 MS -  S -  HS R -  MR
43 7 0 .5 MS -  S -  HS MS -  S -  HS
61 1 0 0 . 0
V a r i e t i e s  l i s t e d  i n  Appendix 1.
—̂ V a r i e t i e s  l i s t e d  i n  T ab le  3.
-^ R  = R e s i s t a n t
MR = M o d e ra te ly  r e s i s t a n t  
MS = M o d era te ly  s u s c e p t i b l e  
S = S u s c e p t i b l e  
MS = H ig h ly  s u s c e p t i b l e
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r e a c t i o n  to  H. o ry z a e  o f  th e  363 r i c e  v a r i e t i e s  was 0 .4 9 ,  w hich was 
h ig h ly  s i g n i f i c a n t .  T h is  r  v a l u e  i n d i c a t e s  a m o d e ra te  r e l a t i o n s h i p  
be tw een  m a tu re  p l a n t  r e a c t i o n  and s e e d l i n g  r e a c t i o n  to  H. o r y z a e .
T ab le  5b shows th e  summary o f  th e  d i f f e r e n t i a l  r e s p o n s e ,  betw een 
th e  s e e d l i n g  and m a tu re  p l a n t  s t a g e  o f  61 named v a r i e t i e s ,  to  
H. o r y z a e . The s e e d l i n g  r e a c t i o n  d a t a  f o r  th e  61 named v a r i e t i e s  
a r e  r e p o r t e d  i n  T a b le  3 .  The d a t a  on m a tu re  p l a n t  r e a c t i o n s  w ere 
o b ta in e d  from th e  1973 d i s e a s e  n u r s e r y .  A p p a re n t ly  a b o u t  84 p e r  
c e n t  o f  th e  named v a r i e t i e s  showed s i m i l a r  r e a c t i o n s  to  H. o ry z a e  
a t  th e  m a tu re  p l a n t  s t a g e  and a t  t h e  s e e d l i n g  s t a g e  w h i le  o n ly  
ab o u t  16 p e r  c e n t  o f  th e  named v a r i e t i e s  showed d i f f e r e n t  r e a c t i o n s .  
The c o r r e l a t i o n  c o e f f i c i e n t  be tw een  m a tu re  p l a n t  r e a c t i o n  and  
s e e d l i n g  r e a c t i o n  to  H. o ry z a e  f o r  t h e  61 named v a r i e t i e s  was 0 .7 8 ,  
w hich  was h ig h l y  s i g n i f i c a n t .  T h is  h ig h  r  v a l u e  i n d i c a t e s  a  
g e n e r a l  ag ree m en t be tw een  m a tu re  p l a n t  r e a c t i o n  and s e e d l i n g  r e a c t i o n  
o f  t h e  named v a r i e t i e s  to  H. o r y z a e . T h is  a l s o  i n d i c a t e s  t h a t  
i s o l a t e  LR 2072a p ro b a b ly  r e p r e s e n t s  th e  m a jo r  s t r a i n  o f  H. o ry z a e  
in  th e  f i e l d .  Some v a r i e t i e s  changed from r e s i s t a n t  o r  m o d e ra te ly  
r e s i s t a n t  r e a c t i o n s  a t  th e  m a tu re  p l a n t  s t a g e  to  m o d e ra te ly  
s u s c e p t i b l e  o r  s u s c e p t i b l e  a t  th e  s e e d l i n g  s t a g e .  The v a r i e t i e s  
b e lo n g in g  to  t h i s  group w ere  B asm a ti ,  Dawn, SS Dawn, Dom S ia h ,
G opher ,M agno lia ,  Sadri.SML 242, and Sunbonnet.  However, I - g e o - t z e  
was th e  o n ly  named v a r i e t y  w hich  changed i t s  r e a c t i o n  from h ig h ly  
s u s c e p t i b l e  a t  th e  m a tu re  s t a g e  to  m o d e ra te ly  r e s i s t a n t  a t  th e
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s e e d l i n g  s t a g e .  I t  was n o te d  t h a t  I - g e o - t z e  was a l s o  r a t e d  
m o d e ra te ly  r e s i s t a n t  i n  th e  1974 d i s e a s e  n u r s e r y .
T ab le  6  shows th e  co m p ar iso n  o f  th e  changes  i n  r e a c t i o n  to  H. 
o ry z a e  be tw een  th e  m a tu re  p l a n t  and s e e d l i n g  s t a g e  o f  131 r e s i s t a n t  
and m o d e ra te ly  r e s i s t a n t  l i n e s  d e r iv e d  from fo u r  known s o u r c e s  o f  
r e s i s t a n c e .  The m a tu re  p l a n t  r e a c t i o n s  o f  t h e s e  l i n e s  w ere  o b ta in e d  
from th e  1973 d i s e a s e  n u r s e r y ,  and t h e i r  s e e d l i n g  r e a c t i o n s  a r e  
r e p o r te d  i n  Appendix 1 .  As shown i n  T ab le  6 , m ost o f  th e  p r o g e n ie s  
o f  T aichung N a t iv e  J?1 showed s i m i l a r  r e a c t i o n s  a t  th e  m a tu re  p l a n t  
s t a g e  and a t  th e  s e e d l i n g  s t a g e .  On th e  o t h e r  hand , m ost o f  th e  
p ro g e n ie s  of SML 242 showed r e s i s t a n t  o r  m o d e ra te ly  r e s i s t a n t  
r e a c t i o n s  a t  th e  m a tu re  p l a n t  s t a g e  and became m o d e ra te ly  
s u s c e p t i b l e ,  s u s c e p t i b l e  o r  h i g h l y  s u s c e p t i b l e  a t  th e  s e e d l i n g  
s t a g e .  About 60 p e r  c e n t  of th e  p r o g e n ie s  o f  Dawn and IR 8  showed 
th e  same r e a c t i o n s  a t  th e  m a tu re  p l a n t  s t a g e  a s  a t  t h e  s e e d l i n g  
s t a g e ,  w h i le  a b o u t  40 p e r  c e n t  showed d i f f e r e n t  r e a c t i o n s .
A p p a re n t ly  th e  m o d e ra te  r  v a l u e  o f  0 ,4 9  be tw een  m a tu re  p l a n t  
r e a c t i o n  and s e e d l i n g  r e a c t i o n  to  H. o ry z a e  o f  th e  363 r i c e  v a r i e t i e s  
was p r i m a r i l y  due to  th e  p r o g e n ie s  o f  SML 242 w hich  changed from 
r e s i s t a n t  o r  m o d e ra te ly  r e s i s t a n t  r e a c t i o n s  a t  th e  m a tu re  p l a n t  
s t a g e  to  m o d e ra te ly  s u s c e p t i b l e ,  s u s c e p t i b l e  o r  h i g h l y  s u s c e p t i b l e  
a t  th e  s e e d l i n g  s t a g e .  These ch an g e s  i n  r e a c t i o n  c o u ld  be a 
v a r i e t a l  c h a r a c t e r i s t i c ,  o r  due  to  th e  p r e s e n c e  o f  p h y s io lo g i c  
r a c e s  o f  H. o ry z a e  i n  th e  f i e l d .
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T ab le  6 . Comparison o f  th e  changes i n  r e a c t i o n  to  H. o ry z a e  betw een 
th e  m a tu re  p l a n t  and s e e d l i n g  s t a g e  o f  131 r e s i s t a n t  and 
m o d e ra te ly  r e s i s t a n t  l i n e s  d e r iv e d  from fo u r  known s o u rc e s  
o f  r e s i s t a n c e .
P ro b a b le  Source  
o f  R e s i s t a n c e
No. o f  
L in es P e rc e n ta g e
R e a c t io n  1/ 
M ature
P l a n t  S e e d l in g
Taichung  N a t iv e //I 32 24 .4 R -  MR R -  MR
Taichung  N a tiv e n 6 4 .6 R -  MR MS -  S
Dawn 1 1 0 .5 R -  MR R -  MR
Dawn 5 3 .8 R -  MR MS -  S
IR 8 8 6 . 1 R -  MR R -  MR
IR 8 4 3 .0 R -  MR MS -  S




1 0 0 . 0
R -  MR MS -  S -  HS
— -  R e s i s t a n t  
MR = M o d era te ly  r e s i s t a n t  
MS «* M o d era te ly  s u s c e p t i b l e  
S = S u s c e p t i b l e  
HS = H igh ly  s u s c e p t i b l e
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The r e s u l t s  o f  th e  second  e x p e r im e n t  a r e  p r e s e n te d  i n  Appendix 2 . 
T h is  e x p e r im e n t  was c a r r i e d  o u t  to  v e r i f y  t h e  s e e d l i n g  r e a c t i o n  o f  61 
named r i c e  v a r i e t i e s  and o t h e r  s e l e c t e d  v a r i e t i e s  from th e  f i r s t  
e x p e r im e n t ,  and a l s o  t o  e v a l u a t e  t h e  v a r i a t i o n  o f  s e e d l i n g  r e a c t i o n  
to  ° r y z a e  i n  th e  g re e n h o u s e .
T ab le  7 shows t h e  a n a l y s i s  o f  v a r i a n c e  o f  s e e d l i n g  r e a c t i o n  to  
11. o ry z a e  f o r  t h e  110 r i c e  v a r i e t i e s  i n  th e  second e x p e r im e n t .  T here  
was a h ig h ly  s i g n i f i c a n t  F v a l u e  among v a r i e t i e s ,  w hich i n d i c a t e s  a  
l a r g e  v a r i a t i o n  i n  r e a c t i o n  to  H. o ry z a e  among v a r i e t i e s .  The 
c o e f f i c i e n t  o f  v a r i a t i o n  of t h i s  e x p e r im e n t  was 1 2 . 8 8  p e r  c e n t ,  w hich  
was s a t i s f a c t o r y  f o r  a  d i s e a s e  e x p e r im e n t .  The c o r r e l a t i o n  be tw een  
m a tu re  p l a n t  r e a c t i o n  o b ta in e d  i n  t h e  1973 d i s e a s e  n u r s e r y  and 
s e e d l i n g  r e a c t i o n  of t h e  110 v a r i e t i e s  was 0 .5 3 ,  w hich  was h ig h ly  
s i g n i f i c a n t .  The c o r r e l a t i o n  c o e f f i c i e n t  be tw een  s e e d l i n g  r e a c t i o n  
of 1 1 0  v a r i e t i e s  o f  th e  f i r s t  ex p e r im e n t  and th e  second  e x p e r im e n t  
was 0 .7 6 ,  w h ich  was h ig h ly  s i g n i f i c a n t .  T h is  r  v a l u e  i n d i c a t e s  
t h a t  t h e  r e a c t i o n s  of t h e  1 1 0  v a r i e t i e s  i n  th e  f i r s t  e x p e r im e n t ,  
w i th o u t  r e p l i c a t i o n  a r e  g e n e r a l l y  i n  ag reem en t w i t h  t h e i r  r e a c t i o n s  
i n  th e  second  e x p e r im e n t  i n  w h ich  th e y  w ere  r e p l i c a t e d  t h r e e  t im e s .  
T h e r e f o r e ,  i n  p r e l i m i n a r y  s c r e e n in g  f o r  v a r i e t a l  r e s i s t a n c e  to  
H. o ry z a e  a t  th e  s e e d l i n g  s t a g e  i n  th e  g re e n h o u s e ,  one r e p l i c a t i o n  
o f  10-15 s e e d l i n g s  a p p a r e n t ly  was enough to  d i f f e r e n t i a t e  r e s i s t a n t  
v a r i e t i e s  from m o d e ra te ly  s u s c e p t i b l e - s u s c e p t i b l e - h i g h l y  s u s c e p t i b l e  
v a r i e t i e s .
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T ab le  7. A n a ly s is  o f  v a r i a n c e  o f  s e e d l i n g  r e a c t i o n  o f  110 r i c e  
v a r i e t i e s  t o  i n f e c t i o n  by H. o r y z a e . 1 /
S ource  o f  
V a r i a t i o n
Sum o f  
S quares




Among v a r i e t i e s 109 307.4553 2.8207 14.5477**
W ith in  v a r i e t i e s 2 2 0 42.6667 0 .1939
T o ta l 329 350.1220
—̂ C om ple te ly  random ized  d e s ig n ,  r e p l i c a t e d  t h r e e  t im e s .  D ata  by 
v a r i e t i e s  a r e  r e p o r t e d  i n  Appendix 2.
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I n  g e n e r a l ,  i t  was n o t  d i f f i c u l t  t o  d i f f e r e n t i a t e  th e  r e s i s t a n t  
and s u s c e p t i b l e  v a r i e t i e s  i n  b o th  g re e n h o u s e  e x p e r im e n t s .  However, 
some o v e r l a p s  m ig h t  o c c u r  i n  r a t i n g  m o d e ra te  r e a c t i o n s .  I n  th e s e  
e x p e r im e n ts  more em phasis  was g iv e n  to  l e s i o n  s i z e  when c l a s s i f y i n g  
v a r i e t a l  r e a c t i o n  to  H. o r y z a e . I t  was c o n s id e re d  t h a t  th e  number 
o f  l e s i o n s  p e r  l e a f  would v a r y  c o n s id e r a b ly  a c c o r d in g  to  th e  s i z e ,  
and p o s i t i o n s  o f  th e  l e a v e s .  V a r i e t i e s  w i th  b ro ad  and d ro o p in g  
le a v e s  would r e c e i v e  more Inoculum  p e r  u n i t  o f  l e a f  th a n  v a r i e t i e s  
w i th  s m a l l  and e r e c t  l e a v e s .  F u r th e rm o re ,  th o s e  v a r i e t i e s  w i th  
d ro o p in g  l e a v e s  would m a in t a i n  w a te r  f i l m  on th e  l e a f  s u r f a c e  lo n g e r  
th a n  th o s e  v a r i e t i e s  w i th  e r e c t  l e a v e s .
The p r e s e n c e  o f  d i f f e r e n t  ty p e s  o f  l e s i o n s  c o m p lic a te d  th e  
r a t i n g  o f  d i s e a s e  r e a c t i o n .  Many v a r i e t i e s  had v e r y  n a rro w , 
e lo n g a te d  l e s i o n s ,  w h i le  o th e r s  showed l a r g e  l e s i o n s  w i th  i r r e g u l a r  
m a rg in s .  A p p a re n t ly  l e s i o n s  w ere  n a r ro w e r  a t  th e  s e e d l i n g  s t a g e  
th a n  a t  m a tu re  p l a n t  s t a g e .  P ro b a b ly  t h i s  was due  to  th e  r e l a t i v e l y  
s h o r t e r  t im e f o r  d i s e a s e  developm en t a t  t h e  s e e d l i n g  s t a g e  d u r in g  
th e  p e r io d  o f  r a p id  l e a f  e l o n g a t io n .  A lso  th e  r i c e  l e a v e s  grew 
lo n g e r  and n a r ro w e r  i n  th e  g re e n h o u s e  th a n  in  th e  f i e l d  b e c a u se  of 
th e  lo w er  l i g h t  i n t e n s i t y .  S in c e  o n ly  one  s t r a i n  o f  H, o ry z a e  was 
used i n  t h i s  e x p e r im e n t ,  t h e  v a r i a t i o n  i n  l e s i o n  ty p e  p ro b a b ly  was 
due to  v a r i e t a l  d i f f e r e n c e s  i n  r e a c t i o n  to  H. o r y z a e .
E a r l i e r  i n o c u l a t i o n ,  such  a s  two weeks a f t e r  s e e d l i n g ,  
p ro b a b ly  would m in im iz e  th e  e f f e c t  o f  v a r i e t a l  d i f f e r e n c e s  i n  t h e  
l e a f  c h a r a c t e r s  on H. o ry z a e  i n f e c t i o n .  However, a  p r o p e r  r a t i n g
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o f  d i s e a s e  dev e lo p m en t a t  t h a t  t im e  would be  v e r y  d i f f i c u l t  b e c a u se  
th e  l e a v e s  a r e  s t i l l  to o  s m a l l .  On t h e  o t h e r  hand ,  d e la y in g  
i n o c u l a t i o n  m ore th a n  f o u r  o r  f i v e  weeks a f t e r  s e e d in g  would r e s u l t  
i n  a  more pronounced  s h a d in g  e f f e c t  on  th o s e  v a r i e t i e s  hav ing  
v ig o r o u s  g row th  and d ro o p in g  l e a f  h a b i t .  A ls o ,  d e la y in g  th e  r a t i n g  
o f  d i s e a s e  r e a c t i o n  more th a n  1 0  d ays  a f t e r  i n o c u l a t i o n  would 
r e s u l t  i n  a p o o r  r a t i n g  f o r  th o s e  v a r i e t i e s  w i th  s e v e r e l y  i n f e c t e d  
l e a v e s ,  b e c a u s e  t h e s e  l e a v e s  d ie d  v e ry  q u ic k ly ,  w h i l e  th e  new 
em erging l e a v e s  u s u a l l y  had few er l e s i o n s .  T h e r e f o r e ,  i n o c u l a t i o n  
a t  f o u r  weeks a f t e r  s e e d in g  and r a t i n g  d i s e a s e  r e a c t i o n  a t  seven  
days a f t e r  i n o c u l a t i o n  was c o n s id e r e d  optimum f o r  t e s t i n g  v a r i e t a l  
r e a c t i o n  to  H. o ry z a e  i n  t h e  g re e n h o u s e .
The r e s u l t s  o f  t h e  above  e x p e r im e n ts  show t h a t  a p p a r e n t l y  many 
v a r i e t i e s  have  d i f f e r e n t  r e a c t i o n s  to  H. o r y 2 ae a t  t h e  s e e d l i n g  
and th e  m a tu re  p l a n t  s t a g e .  T h e r e f o r e ,  a co m b in a t io n  o f  g re e n h o u s e  
t e s t i n g  and f i e l d  t e s t i n g  would e f f e c t i v e l y  s c r e e n  v a r i e t i e s  f o r  b o th  
s e e d l i n g  and m a tu re  p l a n t  r e s i s t a n c e  to  H. o r y z a e .
S in c e  th e  g re e n h o u se  t e s t i n g  cou ld  be  done a t  any t im e  d u r in g  
th e  y e a r  a t  a r e l a t i v e l y  low er c o s t  th a n  f i e l d  t e s t i n g ,  i n  te rm s  of 
s p a c e ,  t im e ,  and l a b o r ,  many v a r i e t i e s  c o u ld  b e  t e s t e d  th o ro u g h ly  
th ro u g h o u t  t h e  y e a r ,  and t h i s  would re d u c e  c o n s id e r a b ly  th e  number o f  
v a r i e t i e s  o r  l i n e s  w hich  need f u r t h e r  t e s t i n g  i n  th e  f i e l d .  Having 
t h i s  s m a l l e r  number o f  v a r i e t i e s  o r  l i n e s  to  be t e s t e d  i n  t h e  f i e l d ,  
more r e p l i c a t i o n s  and b e t t e r  management o f  th e  d i s e a s e  n u r s e r y  c o u ld  be
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a c c o m p lish e d .  However, a  c o n t in u o u s  t e s t i n g  th ro u g h o u t  th e  y e a r  i n  th e  
g reen h o u se  cou ld  o n ly  be  a c h ie v e d  i f  t h e  f a c i l i t i e s  to  p r o v id e  and 
m a in t a i n  optimum te m p e r a tu r e  and h u m id i ty  f o r  d i s e a s e  deve lopm ent 
w ere  a v a i l a b l e .
I n h e r i t a n c e  o f  R e s i s t a n c e  to  II. ^or^zae
The i n h e r i t a n c e  o f  m a tu re  p l a n t  r e a c t i o n  and s e e d l i n g  r e a c t i o n  to  
M* o ry z a e  was s t u d i e d  i n  t h e  p a r e n t  v a r i e t i e s ,  F-^, and F 3  
p r o g e n ie s  o f  t h e  c r o s s e s  S a tu r n  x T aichung N a t iv e  # 1 ,  S a tu rn  x  Dawn, 
and Dawn x T aichung  N a t iv e  # 1 .
T ab le  8  shows th e  d i s t r i b u t i o n ,  means, and v a r i a n c e s  of t h e  
m a tu re  p l a n t  r e a c t i o n ,  o f  t h e  p a r e n t  v a r i e t i e s ,  and th e  F]_, and F£ 
p l a n t s  o f  t h e  c r o s s  S a tu r n  x  T aichung  N a t iv e  / / l ,  to  n a t u r a l  i n f e c t i o n  
ky H. o r y z a e . The d i s t r i b u t i o n  o f  th e  F2  p o p u la t i o n  was c o n t in u o u s  
and covered  th e  d i s t r i b u t i o n  of b o th  p a r e n t s .  The d i s t r i b u t i o n  
o f  th e  r e a c t i o n s  o f  p l a n t s  w i t h i n  th e  p a r e n t  v a r i e t i e s  d id  n o t  o v e r ­
l a p .  The r e a c t i o n s  of S a tu r n  had th e  mode i n  c l a s s  3 .5  w i th  a  mean 
fo  3 .5 2 ,  a  s u s c e p t i b l e  r e a c t i o n .  The r e a c t i o n s  o f  Taichung N a t iv e  it 1 
had th e  mode i n  c l a s s  0 .5  w i th  a  mean o f  0 .b 5 ,  a h ig h ly  r e s i s t a n t  
r e a c t i o n .  The d i f f e r e n c e  be tw een  th e  means o f  t h e  p a r e n t s  was 2 .9 1 .
The r e a c t i o n s  o f  th e  F^ p l a n t s  had th e  mode in  c l a s s  2 .0  w i th  a mean 
r a t i n g  o f  2 .1 0 .  The r e a c t i o n s  o f  t h e  F£ p o p u la t io n  had th e  mode in  
c l a s s  2 .0  w i th  a  mean o f  1 .9 1 .  The a v e ra g e  o f  t h e  p a r e n t  v a r i e t y  
means was 2 .0 7 ,  w hich was e s s e n t i a l l y  th e  same a s  th e  means 
r e a c t i o n  o f  th e  F^ p l a n t s  and th e  F2  p o p u l a t i o n .  T hese  d a t a  i n d i c a t e
Table 8 . Distribution, means, and variance of mature plant reaction of the parent varieties and the and
F2  progeny of Saturn x Taichung Native //I to natural infection by H. oryzae,
P a r e n t  o r  
P rogeny
Number o f  p l a n t s i n  each  c l a s s T o ta l
P l a n t s
Mean
R a t in g V arian ce0 .5 1 . 0 1 .5 2 . 0 2 .5 3 .0 3 .5 4 .0 4 .5 5 .0
S a tu r n 1 1 2 40 17 70 3.52 0.1046
Taichung  N a t iv e  #1 50 19 1 70 0 .6 1 0.0882
2 8 5 15 2 . 1 0 0.1142
F 2
64 75 78 98 70 60 26 1 0 2 2 485 1 .91 0.9107
CnO*
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th e  a b se n c e  o f  dom inance i n  th e  i n h e r i t a n c e  o f  th e  r e a c t i o n  to  II. 
o ry z a e  i n  th e  c r o s s  o f  S a tu r n  x  Taichung N a t iv e  #1 .
I f  th e  F 2  p o p u la t io n  was d iv id e d  a c c o rd in g  to  m i d - c l a s s  2 . 0 ,  
t h e r e  w ere  47 more p l a n t s  below  th e  m i d - c l a s s  th an  above th e  mid­
c l a s s .  T h is  was p ro b a b ly  due  to  chance  o r  due  to  th e  l i g h t e r  
n a t u r a l  i n f e c t i o n  by II. o ry z a e  i n  1974, w hich tended  to  low er th e  
r a t i n g  f o r  p l a n t s  w i t h  a  m o d e ra te  i n f e c t i o n .
C a s t l e -W r ig h t  (1921) e s t a b l i s h e d  a  fo rm u la  to  e s t i m a t e  th e  
number o f  genes  c o n t r o l l i n g  b le n d in g  i n h e r i t a n c e  in  w hich  th e  number 
o f  g en es  = D ^/ 8 (s^F^  -  s^F^) w here D i s  th e  mean d i f f e r e n c e  be tw een  
the  p a r e n t s .  T h is  fo rm u la  i s  based  on s e v e r a l  a s su m p tio n s  such  as 
no dom inance , eac h  gene  h a s  e q u a l  e f f e c t ,  and a l s o  t h a t  b o th  p a r e n t s  
a r e  homozygous. Using t h i s  fo rm u la ,  an  e s t i m a t e  o f  1 .37  p a i r s  o f  
genes  was o b ta in e d ,  w hich  s u g g e s te d  p ro b a b le  s e g r e g a t i o n  o f  one o r  
two p a i r s  o f  gen es  t h a t  c o n t r o l  th e  p l a n t  r e a c t i o n  to  H. o r y z a e .
I n  1975, 50 F 3  l i n e s  from s e l e c t e d  F2  p l a n t s  w ere  e v a lu a te d  
f o r  t h e i r  r e a c t i o n  to  H. o ry z a e  u n d e r  f i e l d  c o n d i t i o n s .
T ab le  9 shows th e  d i s t r i b u t i o n s ,  m eans, and l e s i o n  ty p e s  f o r  
m a tu re  p l a n t  r e a c t i o n  to  II, o ry z a e  o f  th e  p a r e n t  v a r i e t i e s  and 50 
F^ l i n e s  o f  th e  c r o s s  S a tu r n  x Taichung N a t iv e  #1 . A p p a re n t ly  th e  
r e a c t i o n  o f  F3  l i n e s  was more v a r i a b l e  th a n  t h a t  o f  th e  p a r e n t s .
The p l a n t s  of S a tu r n  and T aichung N a t iv e  it 1 w ere  d i s t r i b u t e d  i n  
th r e e  and two c l a s s e s ,  r e s p e c t i v e l y .  W hile t h e  p l a n t s  o f  t h e  F 3  
l i n e s  w ere  d i s t r i b u t e d  In  two to  se v e n  c l a s s e s .  The mean r e a c t i o n  
o f  l i n e s  ranged  from 0 .6 3  to  4 .0 5 ,  compared w i th  th e  mean
T a b le  9 .  D i s t r i b u t i o n  and means o f  m a tu re  p l a n t  r e a c t i o n  o f  th e  p a r e n t  v a r i e t i e s  and 50 F^ l i n e s  o f  t h e  c r o s s  S a t u r n  x T a ich un g
N a t iv e  #1 to  n a t u r a l  i n f e c t i o n  by Ji. o r y z a e .
Parent or 
Line
Number of p la n ts in each c la s s T otal
P lan ts
Number o f  
in  le s io n
p la n ts









Reactj0 .5 1.0 1 .5  2 .0 2 .5  3,.0 3 .5 4 .0 4 .5  5 .0 A typ ica l Normal
Saturn 1 9 10 20 _ 20 3 .2 3 S 3.53 S
TN-1 18 2 20 - 20 0 .55 KR 0.61 HR
39-25 9 6 2 3 22 _ 22 1 .1 8 R 0 .5 HR
41-13 4 5 4 6 2 21 - 21 1 .43 R 0 .5 HR
43-6 10 6 6 22 - 22 0 .91 HR 0 .5 HR
45-25 9 7 4 1 1 22 - 22 1.00 R 0 .5 HR
47-33 13 7 20 - 20 0.68 HR 0 .5 HR
50-21 2 4 3 3 2 3 3 20 8 12 2.00 MR 0 .5 HR
51-29 11 8 1 20 - 20 0 .75 HR 0.5 HR
40-8 6 9 4 1 20 - 20 1.00 R 1.0 R
42-25 10 3 6 1 20 1 19 0 .95 HR 1.0 R
44-3 4 6 2 2 1 4 1 20 3 17 1.65 R 1.0 R
47-2 9 10 1 20 - 20 0 .8 0 HR 1.0 R
48-31 1 4 8 5 2 1 21 1 20 1 .6 4 R 1.0 R
49-5 8 8 3 1 20 5 15 1 .42 R 1.0 R
39-5 4 6 5 1 3 1 20 6 14 1 .40 R 1 .5 R
40-3 17 6 23 - 23 0 .6 3 HR 1 .5 R
44-30 3 5 6 2 4 20 8 12 2.48 MR 1.5 R
45-13 4 5 4 5 1 1 20 5 15 1 .93 R 1 .5 R
47-7 3 8 5 4 1 21 1 20 1 .83 R 1 .5 R
41-9 1 3 3 2 6 4 3 22 18 4 3 .16 S 2.0 R
42-14 3 8 4 5 1 1 22 12 10 1.91 R 2.0 MR
43-12 1 2 4 4 4 4 1 20 2 18 2.10 MR 2.0 MR
46-22 3 4 6 4 1 1 19 15 6 2.47 MR 2.0 MR
39-30 1 7 4 2 4 ] 1 20 7 13 2 .70 MS 2 .5 MS
42-11 2 2 4 8 1 3 1 21 17 4 1 .4 3 R 2 .5 MS
43-19 5 8 6 2 1 22 - 22 1.68 R 2.5 MS
44-4 1 10 5 2 2 1 1 22 2 17 2.02 MR 2.5 MS
47-27 2 5 2 4 6 1 20 2 18 2 .25 MR 2.5 MS
48-13 10 7 1 3 21 17 4 1 .93 R 2.5 MS
i n
00
T a b le  9 .  C o n t in u e d
•arent or 
'3 Line
Number of p la n ts in each c la s s T ota l
P lan ts
Number o f  
in  le s io n










R eacti0 .5  1 .0 1 .5  2..0 2 .5  3,.0 3.5 4 .0  4 .5 5 .0 A typ ica l Normal
40-12 5 11 3 2 21 _ 21 1 .55 R 3 .0 S
41-6 5 7 5 3 20 - 20 2.15 MR 3.0 S
45-11 8 4 7 1 1 21 8 13 2.10 MR 3.0 s
46-5 3 6 6 2 1 1 19 2 17 1 .87 R 3 .0 s
39-2 5 9 3 2 1 20 5 15 1 .63 R 3.5 s
40-20 2 4 8 4 1 1 20 - 20 3 .03 S 3.5 s
41-27 1 4 8 6 1 20 11 9 3.05 S 3.5 s
43-4 2 1 5 1 4 5 2 20 15 5 3 .18 S 3 .5 s
45-28 6 6 3 2 3 20 12 8 2.75 MS 3 .5 s
47-5 2 4 3 5 3 1 2 20 13 7 2.35 MR 3.5 s
42-29 4 2 3 5 3 2 1 20 11 9 3.28 S 4 .0 HS
44-24 4 6 6 1 2 19 1 18 1.76 R 4 .0 HS
48-33 1 8 6 3 1 1 20 2 18 1.95 R 4 .0 HS
49-2 3 12 5 20 20 - 3.55 S 4 .0 HS
49-31 1 3 5 3 3 4 1 20 18 2 2 .98 MS 4 .0 HS
50-3 2 2 5 5 6 20 2 18 3 .2 8 S 4 .0 HS
51-7 1 2 4 7 5 1 20 16 4 3 .60 s 4 .0 HS
52-8 7 8 6 21 - 21 3 .9 8 s 4 .0 HS
52-2 2 5 5 4 4 20 3 17 2 .0 8 MR 4.5 HS
52-20 2 6 1 5 6 1 1 22 - 22 2.32 MR 4 .5 HS
48-26 1 6 6 4 3 20 20 - 4.05 HS 5 .0 HS
52-26 1 1 6 4 5 3 20 18 2 4 .0 0 HS 5 .0 HS
—̂ Normal le s io n :
A ty p ica l le s io n :
C ircu lar or o v a l sp o ts  w ith  g re y ish  n e c r o t ic  
cen ter  and d i s t in c t  brown or p u rp lish  margin.
Elongated s p o ts , uniform ly medium brown 
w ith ou t a n e c r o t ic  cen ter  and w ith  







H ighly R e s is ta n t  
R e s is ta n t
M oderately R e s is ta n t  
M oderately S u sc ep tib le  
S u sc ep tib le  




r e a c t i o n  o f  Taichung N a t iv e  #1 and S a tu r n  w h ich  w ere  0 .5 5  and 3 .2 3 ,  
r e s p e c t i v e l y .
G en e ra l  c l a s s i f i c a t i o n s  o f  th e  r e a c t i o n s  o f  50 F^ l i n e s  w ere  
as  f o l lo w s :  18 l i n e s  d e r iv e d  from h i g h l y  r e s i s t a n t  and r e s i s t a n t
F2  p l a n t s  w ere  c l a s s i f i e d  a s  5 h i g h l y  r e s i s t a n t ,  10 r e s i s t a n t ,  and
3 m o d e ra te ly  r e s i s t a n t ;  10 l i n e s  d e r iv e d  from m o d e ra te ly  r e s i s t a n t  
and m o d e ra te ly  s u s c e p t i b l e  F 2  p l a n t s  w ere  c l a s s i f i e d  a s  4 r e s i s t a n t .
4 m o d e ra te ly  r e s i s t a n t ,  1 m o d e ra te ly  s u s c e p t i b l e ,  and 1 s u s c e p t i b l e ;  
and 2 2  l i n e s  th e  p r o g e n ie s  o f  s u s c e p t i b l e  and h i g h l y  s u s c e p t i b l e  F2  
p l a n t s  w ere  c l a s s i f i e d  as  5 r e s i s t a n t ,  5 m o d e ra te ly  r e s i s t a n t ,  2 
m o d e ra te ly  s u s c e p t i b l e ,  8  s u s c e p t i b l e ,  and 2  h i g h l y  s u s c e p t i b l e .
A p p a re n t ly  many r e s i s t a n t  o r  m o d e ra te ly  r e s i s t a n t  F3  l i n e s  
w ere  th e  p ro g e n ie s  o f  s u s c e p t i b l e  and h ig h l y  s u s c e p t i b l e  p a r e n t s .  
Examples f o r  th e s e  w ere  l i n e  numbers 4 0 -1 2 ,  4 1 -6 ,  4 5 -1 1 ,  4 6 -5 ,  3 9 -2 ,  
and 47-5 w hich  had r e s i s t a n t  to  m o d e ra te ly  r e s i s t a n t  r e a c t i o n s  
compared w i th  s u s c e p t i b l e  r e a c t i o n s  o f  a l l  t h e i r  F 2  p a r e n t s .  A lso  
l i n e  numbers 4 4 -2 4 ,  4 8 -3 3 ,  5 2 -2 ,  52-20  shows r e s i s t a n t  to  m o d e ra te ly  
r e s i s t a n t  r e a c t i o n s ,  w h i le  t h e i r  F 2  p a r e n t s  w ere  a l l  h ig h ly  
s u s c e p t i b l e .  However, o n ly  one l i n e  showed th e  d i f f e r e n t  t r e n d  namely 
l i n e  number 4 1 -9 ,  w i th  a  s u s c e p t i b l e  mean r e a c t i o n  was d e r iv e d  from a 
m o d e ra te ly  r e s i s t a n t  F2  p l a n t .
I n  summary, 50 F^ l i n e s  o f  S a tu r n  x T aichung N a t iv e  #1 w ere  
c l a s s i f i e d  as  5 h i g h l y  r e s i s t a n t ,  19 r e s i s t a n t ,  12 m o d e ra te ly  
r e s i s t a n t ,  3 m o d e ra te ly  s u s c e p t i b l e ,  9 s u s c e p t i b l e ,  and 2 h ig h ly  
s u s c e p t i b l e .  T hese  l i n e s  w ere  th e  p r o g e n ie s  o f  50 F 2  p l a n t s  w hich
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c l a s s i f i e d  a s :  7 h ig h l y  r e s i s t a n t ,  11 r e s i s t a n t ,  4 m o d e ra te ly
r e s i s t a n t ,  6  m o d e ra te ly  s u s c e p t i b l e ,  1 0  s u s c e p t i b l e ,  and 1 2  h ig h ly  
s u s c e p t i b l e .
Those Fg l i n e s  w hich  had mean r e a c t i o n s  l e s s  th a n  0 .8 0  w ere 
assumed to  be p a r e n t  g e n o ty p e  r e c o v e r i e s  o f  Taichung N a t iv e  #1 .
Thus, l i n e  numbers 4 7 -3 3 ,  51 -29 ,  4 7 -2 ,  and 40-3  w ere  in c lu d e d  i n  
t h i s  c a t e g o r y .  The ra n g e  o f  th e  r e a c t i o n s  o f  th e s e  f o u r  l i n e s  
re sem b led  th e  b e h a v io r  o f  th e  T aichung N a t iv e  #1 p a r e n t .  However, 
th e  h ig h e r  mean r e a c t i o n s  o f  th e s e  l i n e s  compared to  Taichung 
N a t iv e  #1 , w ere p ro b a b ly  due to  th e  e f f e c t s  o f  m o d i f i e r  g en es  
c o n t r i b u t e d  by th e  S a tu r n  p a r e n t .
Those l i n e s  w hich had mean r e a c t i o n s  h i g h e r  th a n  3 .0  w ere  
assumed to  be  p a r e n t  gen o ty p e  r e c o v e r i e s  o f  S a tu r n .  Ten l i n e s  
numbers 4 1 -9 ,  4 0 -2 0 ,  4 1 -2 7 ,  4 3 -4 ,  4 2 -2 9 ,  4 9 -3 1 ,  5 0 -3 ,  5 1 -7 ,  48 -2 6 ,  
and 52-26 w ere in c lu d e d  i n  t h i s  c a t e g o r y .  However, t h e  r e a c t i o n s  o f  
t h e s e  l i n e s  w ere  more v a r i a b l e  th a n  S a tu rn  and a l s o  many o f  t h e i r  
mean r e a c t i o n s  w ere  h ig h e r  th a n  th e  mean r e a c t i o n  o f  S a tu r n .
P ro b a b ly  t h e s e  l i n e s  had some g e n e s  f o r  s u s c e p t i b i l i t y  from 
Taichung N a t iv e  i?l.
The h ig h e r  number o f  a p p a r e n t  g e n o ty p e  r e c o v e r i e s  o f  S a tu r n  
th a n  Taichung N a t iv e  #1 among th o s e  50 F3  l i n e s  o c c u r re d  m a in ly  
b e c a u se  of th e  i n c l u s i o n  o f  1 0  o u t  o f  1 2  p l a n t s  w hich a l l  had 
h i g h l y  s u s c e p t i b l e  r e a c t i o n s .  T h e r e f o r e ,  b e c a u se  t h e s e  50 F^ l i n e s  
w ere n o t  th e  t r u e  r e p r e s e n t a t i v e  o f  random sam ple o f  F 2  
p o p u l a t i o n ,  th e  f r e q u e n c y  o f  a p p a r e n t  g e n o ty p e  r e c o v e r i e s  o f  e i t h e r
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p a r e n t  c o u ld  n o t  be  u sed  to  e x p l a i n  th e  p r o b a b le  number o f  m a jo r  g en es  
t h a t  p a r e n t s  d i f f e r  i n  t h e i r  r e a c t i o n s  t o  H. o r y z a e . However th e  
b e h a v io r  o f  r e a c t i o n s  o f  t h e s e  a p p a r e n t  g en o ty p e  r e c o v e r i e s  o f  b o th  
p a r e n t s  p ro v id e d  some i n d i c a t i o n s  t h a t  b o th  p a r e n t s  had some m inor 
o r  m o d i f i e r  g e n e s .
A c tu a l ly  th e  i n d i c a t i o n s  o f  t h e  p r e s e n c e  o f  m o d i f i e r  genes  i n  
th e  p a r e n t s  p a r t i a l l y  i n v a l i d a t e  th e  a s su m p tio n  o f  eq u a l  gene 
e f f e c t  u sed  i n  th e  C a s t l e -W r ig h t  fo rm u la .  However, th e  C a s t le -W r ig h t  
f o rm u la  was b a s i c a l l y  used  to  e s t i m a t e  th e  minimum number o f  g en es  
by w hich  th e  p a r e n t s  d i f f e r ,  t h e r e f o r e  t h e  p r e v io u s  c o n c lu s io n  t h a t  
th e  p a r e n t s  i n  t h i s  s tu d y  p o s s i b l y  d i f f e r  in  two p a i r s  o f  m a jo r  
genes  and some m o d i f i e r  g en es  a f f e c t i n g  p l a n t  r e a c t i o n  to  H. o r y z a e , 
rem a ins  v a l i d .
Many l i n e s  o f  S a tu r n  x  T aichung  N a t iv e  //I showed a t y p i c a l  
l e s i o n s  o f  brown l e a f  s p o t  w h ich  w ere  m ore s e v e r e  th a n  i n  t h e i r  F 2  
p o p u la t io n  i n  1974. Some o f  th e  s u s c e p t i b l e  l i n e s  showed a  u n ifo rm  
i n f e c t i o n  o f  a t y p i c a l  l e s i o n s  su ch  as  l i n e  numbers 49 -2  and 4 8 -2 6 .
These l i n e s  w ere  a l s o  t h e  p r o g e n ie s  of F2  p l a n t s  w i th  a t y p i c a l  l e s i o n s .  
L ine  number 52-8  showed a s u s c e p t i b l e  r e a c t i o n  w i th  un ifo rm  norm al 
l e s i o n s .  However, m ost o f  th e  s u s c e p t i b l e  p l a n t s  w ere  s e g r e g a t in g  
f o r  l e s i o n  t y p e .  The p r e s e n c e  o f  a t y p i c a l  l e s i o n s  o f  brown l e a f  
s p o t  i n  t h i s  s tu d y  c o m p lic a te d  t h e  d i s e a s e  r a t i n g  o f  F3  l i n e s .
F u r th e r  s t u d i e s  a r e  needed  to  d e te rm in e  i f  t h e  a t y p i c a l  l e s i o n s  
w ere due  to  th e  p r e s e n c e  o f  r a c e s  o f  H. o r y z a e .
T ab le  10 shows th e  d i s t r i b u t i o n ,  m eans, and v a r i a n c e s  o f  th e  
s e e d l i n g  r e a c t i o n ,  o f  th e  p a r e n t  v a r i e t i e s ,  and th e  F ^ , and F^
Table 10. Distribution, means, and variance of seedling reaction of the parent varieties and the and
F2  progeny of Saturn x Taichung Native #1 to infection by H. oryzae.
P a r e n t  o r Number o f p l a n t s i n  isach c l a s s T o t a l Mean
Progeny 0 .5 1 . 0 1 .5 2 . 0 2 .5 3 .0 3 .5  4 .0 4 .5  5 .0  P l a n t s R a t in g V ariance
S a tu rn 8 2 2 18 3 51 2 . 6 6 0.1648
T aichung N a t iv e  #1 43 1 1 54 0 .60 0.0413
F 1
1 0 1 2 2 2 2.27 0.0649
F 2




p l a n t s  o f  th e  c r o s s  S a tu r n  x  Taichung N a t iv e  #1 , to  a r t i f i c i a l  
i n f e c t i o n  by IK o r y z a e . The r e a c t i o n s  o f  t h e  ? 2  p o p u la t io n  showed 
a c o n t in u o u s  d i s t r i b u t i o n ,  w h i le  th e  r e a c t i o n s  o f  Taichung N a t iv e  //I 
and th e  p l a n t s  w ere  d i s t r i b u t e d  o n ly  i n  two c l a s s e s .  No 
o v e r l a p s  w ere  p r e s e n t  i n  th e  d i s t r i b u t i o n  o f  th e  p a r e n t a l  r e a c t i o n s  
to  II. o r y z a e . The r e a c t i o n  o f  S a tu r n  had th e  mode i n  c l a s s  2 .5  
w i th  a  mean o f  2 .66 f o r  a  m o d e ra te ly  s u s c e p t i b l e  r e a c t i o n .  The 
r e a c t i o n s  o f  T aichung N a t iv e  #1 had th e  mode i n  c l a s s  0 .5  w i th  th e  
mean o f  0 .6 0  f o r  a  h i g h l y  r e s i s t a n t  r e a c t i o n .  The d i f f e r e n c e  in  
mean r e a c t i o n s  be tw een  th e  p a r e n t s  was 2 .0 6 .  The a v e ra g e  mean
r e a c t i o n  o f  b o th  p a r e n t s  was 1 .6 3 .  The r e a c t i o n s  o f  F j  p l a n t s  had
th e  mode i n  c l a s s  2 .5  w i th  th e  mean of 2 .2 7 ;  and th e  r e a c t i o n s  o f  th e
F2  p o p u l a t i o n  had th e  mode i n  c l a s s  2 .5  w i th  a  mean o f  2 .0 8 .
A p p a re n t ly  th e  mean r e a c t i o n s  o f  F^ and F 2  p l a n t s  w ere  h ig h e r  th an  
th e  a v e ra g e  mean r e a c t i o n  o f  b o th  p a r e n t s  b u t  c l o s e r  to  th e  mean 
r e a c t i o n  o f  S a tu r n .  These  r e s u l t s  i n d i c a t e  in c o m p le te  dominance o f  
th e  s u s c e p t i b l e  r e a c t i o n  o f  S a tu r n  o v e r  th e  r e s i s t a n t  r e a c t i o n  o f  
Taichung N a t iv e  / / l .
Assuming t h a t  th e  p a r e n t s  d i f f e r e d  i n  one p a i r  o f  m a jo r  g en es
a f f e c t i n g  r e a c t i o n  to  II. o r y z a e , and a l s o  assum ing t h a t  th o s e  F2
p l a n t s  w hich  had  r e a c t i o n s  from 0 .5  to  1 .0  w ere  p a r e n t  g en o ty p e
r e c o v e r i e s  o f  Taichung  N a t iv e  #1 o r  th e  r e c e s s i v e  r e s i s t a n t  g ro u p ,
th e n  865 F2  p l a n t s  would be  c l a s s i f i e d  i n t o  188 r e s i s t a n t  and 677
s u s c e p t i b l e .  These  numbers w ere  t e s t e d  a g a i n s t  th e  e x p e c te d  r a t i o
2
o f  1 r e s i s t a n t : 3 s u s c e p t i b l e  and  gave  a X v a l u e  o f  4 .8 4 0 6 ,
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P = 0 .0 5 0  -  0 .0 2 5  i n d i c a t i n g  t h a t  th e  above c l a s s i f i c a t i o n  d id  n o t  
f i t  th e  ex p e c te d  1 :3  r a t i o .  T h e r e f o re ,  th e  p a r e n t s  p ro b a b ly  d i f f e r e d  
i n  more th a n  one p a i r  of m a jo r  genes  t h a t  governed  th e  r e s i s t a n t  
r e a c t i o n  to  H. o r y z a e .
The C a s t l e - W r ig h t  fo rm u la  to  e s t i m a t e  th e  minimum number o f  
g en es  cou ld  n o t  b e  a p p l i e d  i n  t h i s  c r o s s  b e c a u se  t h e  a s su m p tio n  o f  
no dominance was n o t  s a t i s f i e d .
F i f t y  F^ l i n e s  w ere  r a t e d  f o r  t h e i r  s e e d l i n g  r e a c t i o n  to  H. 
o r y 2 a e . T a b le  11 shows th e  d i s t r i b u t i o n s  and means o f  s e e d l i n g  
r e a c t i o n s  o f  t h e  p a r e n t  v a r i e t i e s  and 50 F 3  l i n e s .  The d a t a  on 
p a r e n t a l  r e a c t i o n s  in  t h i s  T a b le  w ere  t h e  same a s  th o s e  r e p o r t e d  
i n  T ab le  10 , b e c a u s e  th e  p a r e n t s ,  F j ,  F2 , and F^ l i n e s  w ere  t e s t e d  
i n  th e  same e x p e r im e n t .  T h is  p ro c e d u re  was a l s o  fo l lo w e d  i n  th e  
o t h e r  two c r o s s  c o m b in a t io n s .
A p p a re n t ly  th e  r e a c t i o n s  o f  F^ l i n e s  w ere  h ig h ly  v a r i a b l e .
T h e i r  r e a c t i o n s  w ere  d i s t r i b u t e d  in  t h r e e  to  e i g h t  c l a s s e s  a s  
compared w i th  th e  d i s t r i b u t i o n  o f  r e a c t i o n s  o f  T a ichung  N a t iv e  #1 
and S a tu rn  w hich w ere  d i s t r i b u t e d  in  two and t h r e e  c l a s s e s ,  
r e s p e c t i v e l y .  The mean r e a c t i o n s  o f  50 F3  l i n e s  ranged  from 0 .86  
to  3 .5 2  compared to  t h e  mean r e a c t i o n  o f  T aichung N a t iv e  #1 which 
was 0 . 6 ,  and th e  mean r e a c t i o n  o f  S a tu rn  w hich was 2 .6 6 .
I n  summary, 50 F^ l i n e s  o f  S a tu r n  x T aichung N a t iv e  #1 w ere 
c l a s s i f i e d  i n t o  3 h ig h ly  r e s i s t a n t ,  23 r e s i s t a n t ,  16 m o d e ra te ly  
r e s i s t a n t ,  4 m o d e ra te ly  s u s c e p t i b l e ,  and 4 s u s c e p t i b l e .  These l i n e s  
w ere  d e r iv e d  from F^ p l a n t s  w h ich  w ere c l a s s i f i e d  f o r  m a tu re  p l a n t
Table 11. Distribution and means of seedling reaction of the parent varieties and 50 F3  lines of the
cross Saturn x Taichung Native #1 to infection by H. oryzae.
F 3  o r  P a r e n t F 2  o r  P a re n t
P a r e n t  o r Number o f  p l a n t s  i n  each  c l a s s T o ta l  Mean
F3  L ine 0 .5 1 . 0 1 .5 2 . 0 2 .5 3 .0 3 .5 4 .0 4 .5  5 .0 P l a n t s R a t in g Reac t i o i w R a t in g ReactJ
S a tu r n 8 2 2 18 3 51 2 . 6 6 MS 3.5 S
TN-1 43 1 1 54 0 .6 0 HR 0 . 6 HR
39-25 1 5 4 5 5 2 2 2 1 .82 R 0 .5 HR
41-13 1 2 6 2 1 2 1 24 1 .04 R 0 .5 HR
43-6 5 6 1 1 1 23 1.17 R 0.5 HR
45-25 4 3 1 2 4 7 2 23 2 . 1 1 MR 0 .5 HR
47-33 5 9 8 1 23 1 . 1 1 R 0 .5 HR
50-21 4 5 1 1 3 23 1 .2 8 R 0 .5 HR
51-29 1 1 8 3 1 23 0 .8 7 HR 0 .5 HR
40-8 4 3 4 1 2 4 4 1 23 2 . 1 0 MR 1 . 0 R
42-25 2 8 1 1 3 23 1 .3 7 R 1 . 0 R
44-3 9 9 6 24 0 .9 4 HR 1 . 0 R
47-2 4 1 0 2 4 2 2 2 1 .2 7 R 1 . 0 R
48-31 3 6 6 7 2 24 1 .4 5 R 1 . 0 R
49-5 2 1 1 1 1 24 2 .19 MR 1 . 0 R
39-5 3 4 9 6 1 23 1 .5 0 R 1 .5 R
4 0-3 2 9 4 5 4 24 1 .5 0 R 1 .5 R
44-30 1 9 1 0 4 24 1 .35 R 1 .5 R
45-13 4 4 7 6 1 23 2 .33 MR 1 .5 R
47-7 3 2 5 2 4 7 1 24 2 . 0 0 MR 1 .5 R
41-9 1 3 4 4 4 3 2 1 2 2 2.16 MR 2 . 0 MR
42-14 4 8 3 3 3 2 1 1 .8 3 R 2 . 0 MR
43-12 4 6 6 5 2 23 1 .89 R 2 . 0 MR
46-22 2 6 4 1 3 3 2 2 1 1 .83 R 2 . 0 MR
39-30 1 1 3 9 5 1 2 0 2 .43 MR 2 .5 MS
42-11 4 3 1 3 6 3 3 1 24 2 .46 MR 2 .5 MS
43-19 1 1 8 1 2 2 2 0 . 8 6 HR 2.5 MS
44-4 2 4 5 7 7 25 2 .7 3 MS 2 .5 MS
.1/
o>o>
T a b le  11. C on tinued
P a r e n t  o r  
L ine 0 .5 1 . 0
Number o f  p l a n t s  i n  each  c l a s s  
1 .5  2 .0  2 .5  3 .0  3 .5  4 .0 4 .5  5 .0
T o ta l
P l a n t s
f 3  ,
Mean
R a t in g
o r  P a r e n t  
Reac t i o n ^
F 2  o r  
R a t in g
P a re n t
R e a c t io n ^
47-27 3 5 4 3 5 1 2 1 1.95 R 2 .5 MS
48-13 1 1 5 1 2 4 23 1 .4 3 R 2 .5 MS
40-12 1 2 2 6 4 6 2  1 24 3 .33 S 3 .0 S
41-6 1 2 3 4 7 3 2 0 2.55 MS 3 .0 S
45-11 1 1 5 9 6 1 23 2 . 2 2 MR 3 .0 S
46-5 4 6 3 6 2 2 1 24 1 .5 8 R 3.5 S
39-2 1 1 0 8 4 23 1 .8 3 R 3 .5 S
40-20 1 1 7 3 1 2 2 1 .45 R 3.5 S
41-27 3 3 1 0 6 3 25 2 .4 8 MR 3.5 S
43-4 2 4 4 5 6 2 23 2 .3 3 MR 3.5 S
45-28 3 8 6 5 1 1 24 3.42 S 3 .5 S
47-5 3 2 1 0 5 3 23 1 .56 R 4 .0 HS
42-29 2 1 1 2 5 7 4 2 2 2 .5 0 MS 4 .0 HS
44-24 1 3 6 4 4 1 2 1 2 2 2 . 0 2 MR 4 .0 HS
48-33 3 2 3 5 3 3 2 2 1 2 .43 MR 4 .0 HS
49-2 2 8 1 0 3 23 1 .8 3 R 4 .0 HS
49-31 1 4 1 1 5 3 6 3 24 2 .50 MS 4 .0 HS
5 0-3 1 1 5 7 6 3 24 3 .52 S 4 .0 HS
51-7 1 3 6 6 1 6 23 2 .46 MR 4 .0 HS
5 2-8 2 1 5 1 4 3 1 3 1 2 2 2 .2 3 MR 4 .5 HS
52-2 1 1 3 6 9 2 2 24 2 .2 3 MR 4 .5 HS
52-20 3 7 6 6 2 24 3.44 S 5 .0 HS
48-26 2 3 3 6 6 2 0 1 .7 8 R 5 .0 HS
52-26 5 7 3 1 3 5 24 1 .6 0 R 5 .0 HS
— HR = H ig h ly  R e s i s t a n t  
R = R e s i s t a n t  
MR = M o d era te ly  R e s i s t a n t
MS = M o d era te ly  S u s c e p t i b l e  
S = S u s c e p t i b l e  
HS = H igh ly  S u s c e p t i b l e
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reactions to H. oryzae as follows: 7 highly resistant, 11 resistant,
4 m o d e ra te ly  r e s i s t a n t ,  4 m o d e ra te ly  s u s c e p t i b l e ,  10 s u s c e p t i b l e ,  
and  12 s u s c e p t i b l e .  A p p a re n t ly  few er l i n e s  b e lo n g  to  th e  h ig h ly  
r e s i s t a n t  and h i g h l y  s u s c e p t i b l e  ex trem es  th a n  F 2  p l a n t s .
The F3  l i n e s  h av in g  mean r e a c t i o n s  e q u a l  to  o r  l e s s  th a n  1 .10  
w ere  l i n e  numbers 4 7 -3 3 ,  5 1 -2 9 ,  4 4 -3 ,  and 4 3 -1 9 .  T h e i r  mean r e a c t i o n s  
ran g ed  from 0 . 8 6  to  1 . 1 0  compared to  0 . 6 , th e  mean r e a c t i o n  o f  th e  
Taichung  N a t iv e  #1 p a r e n t .  T h e i r  r e a c t i o n s  w ere  d i s t r i b u t e d  in  f o u r  
to  f i v e  c l a s s e s  compared to  th e  r e a c t i o n s  o f  T aichung N a t iv e  //l 
w hich w ere  d i s t r i b u t e d  o v e r  o n ly  two c l a s s e s .
Those F j  l i n e s  w hich  had h ig h e r  mean r e a c t i o n s  th a n  th e  mean 
r e a c t i o n  o f  S a tu r n  w ere  assumed to  b e  p a r e n t  g e n o ty p e  r e c o v e r i e s  of 
S a tu r n .  L ine  numbers 4 4 -4 ,  4 0 -1 2 ,  4 5 -2 8 ,  5 0 -3 ,  and 52-20  w ere  
in c lu d e d  i n  t h i s  c a t e g o r y .  The mean r e a c t i o n s  o f  t h e s e  l i n e s  
ranged  from 2 .73  to  3 .5 2  and th e  r e a c t i o n  o f  t h e i r  i n d i v i d u a l  
p l a n t s  was d i s t r i b u t e d  i n  f o u r  to  s i x  c l a s s e s  compared w i th  th e  
mean r e a c t i o n  o f  2 .66  f o r  S a tu r n ,  and i t s  p l a n t  r e a c t i o n s  w ere  
d i s t r i b u t e d  i n  f o u r  c l a s s e s .
A lthough  t h e s e  50 F^ l i n e s  w ere  n o t  t r u l y  r e p r e s e n t a t i v e  o f  
a  random sam ple o f  th e  F2  p o p u l a t i o n , t h e  s m a l l  number o f  l i n e s  
c o n s id e r e d  a s  p a r e n t  g e n o ty p e  r e c o v e r i e s  o f  b o th  p a r e n t s  among 50 
F^ l i n e s  s u g g e s te d  t h a t  p ro b a b ly  th e  p a r e n t s  d i f f e r e d  a t  l e a s t  i n  
two m a jo r  g en es  f o r  r e s i s t a n c e  to  H. o r y z a e . T h is  was i n  ag reem en t 
w i t h  th e  same c o n c l u s i o n  made from th e  m a tu re  p l a n t  r e a c t i o n s  o f  
t h e  F 2  p l a n t .
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Table 12 shows the distribution, means, and variances of mature
p l a n t  r e a c t i o n ,  o f  th e  p a r e n t  v a r i e t i e s ,  and th e  F^, and F2  p l a n t s
o f  t h e  c r o s s  S a tu r n  x  Dawn, to  n a t u r a l  i n f e c t i o n  by H. o r y z a e . The
r e a c t i o n s  of th e  F p l a n t s  showed a  c o n t in u o u s  d i s t r i b u t i o n .  The
2
r e a c t i o n s  o f  F^ p l a n t s  w ere  d i s t r i b u t e d  in  o n ly  two c l a s s e s .  The 
d i s t r i b u t i o n  o f  th e  F2  p o p u la t i o n  c o v e re d  th e  d i s t r i b u t i o n  o f  b o th  
p a r e n t  v a r i e t i e s .  The r e a c t i o n s  o f  p a r e n t  v a r i e t i e s  o v e r la p p e d  i n  
c l a s s e s  2 .5  and 3 . 0 .  The r e a c t i o n s  o f  S a tu r n  had th e  mode In  c l a s s  
3 .5  w i th  a mean o f  3 .5 9  f o r  a  s u s c e p t i b l e  r e a c t i o n .  The r e a c t i o n  
o f  Dawn had th e  mode in  c l a s s  2 .0  w i th  a  mean o f  2 .04  f o r  a  
m o d e ra te ly  r e s i s t a n t  r e a c t i o n .  The d i f f e r e n c e  in  mean r e a c t i o n s  
betw een th e  p a r e n t  v a r i e t i e s  was 1 .5 5 .  The a v e ra g e  mean r e a c t i o n s  
o f  b o th  p a r e n t  v a r i e t i e s  was 2 .8 2 .  The r e a c t i o n  of th e  F^ p l a n t s  
had th e  mode i n  c l a s s  2 .5  w i t h  a mean o f  2 .7 1 .  The r e a c t i o n s  o f  
th e  F 2  p l a n t s  had th e  mode i n  c l a s s  3 .0  w i th  a mean o f  2 .7 2 ,
The mean r e a c t i o n s  o f  t h e  F^ p l a n t s  and th e  F 2  p o p u la t io n  w ere 
e s s e n t i a l l y  th e  same a s  th e  a v e ra g e  r e a c t i o n  o f  th e  p a r e n t  v a r i e t i e s .  
The F2  p o p u la t io n  had a  norm al d i s t r i b u t i o n  w here a p p ro x im a te ly  
e q u a l  number o f  p l a n t s  w ere  d i s t r i b u t e d  above  and below  th e  mean o f  
th e  F2 . These r e s u l t s  i n d i c a t e  s t r o n g l y  th e  a b sen ce  o f  dominance 
i n  t h i s  c r o s s .
Because o f  th e  d i s t r i b u t i o n  o f  p a r e n t a l  r e a c t i o n s  w h ich  showed 
o v e r la p e d  i n  c l a s s e s  2 .5  and 3 . 0 ,  i t  was d i f f i c u l t  to  c l a s s i f y  th e  
F2  p o p u la t io n  a c c o rd in g  to  a  c e r t a i n  p h e n o ty p ic  r a t i o .  However, 
u s in g  t h e  C a s t l e - W r ig h t  fo rm u la  t o  e s t i m a t e  th e  minimum number o f
Table 12. Distribution, means, and variance of mature plant reaction of the parent varieties and the
and F2  progeny of Saturn x Dawn to natural infection by H. oryzae.
P a r e n t  o r  
Progeny
Number o f p l a n t s  i n  eac h  c l a s s T o ta l Mean
R a t in g V arian ce0 .5  1 .0 1 .5 2 .0 2 .5 3 .0 3 .5 4 .0 4 .5 5 .0  P l a n t s
S a tu rn 1 13 32 21 3 70 3.59 0.1737
Dawn 18 35 11 6 70 2.04 0.1907
F1 7 5 12 2 .71 0 .0662




g e n e s  by w hich th e  p a r e n t s  d i f f e r  i n  t h e i r  r e a c t i o n s  t o  H. o ry z a e  
gave  0 .74  p a i r  of genes  o r  an i n d i c a t i o n  o f  a t  l e a s t  one 
s e g r e g a t i n g  p a i r  o f  m a jo r  g en es  i n  t h i s  c r o s s .
T ab le  13 shows th e  d i s t r i b u t i o n ,  m eans, and l e s i o n  ty p e s  o f  
m a tu re  p l a n t  r e a c t i o n s  o f  th e  p a r e n t  v a r i e t i e s  and 50 F^ l i n e s  o f  
S a tu r n  x Dawn to  n a t u r a l  i n f e c t i o n  by H. o r y z a e . The r e a c t i o n s  o f  
l i n e s  w ere  more v a r i a b l e  th a n  th e  p a r e n t s .  Fewer a t y p i c a l  l e s i o n s  
w ere  o b s e rv e d  i n  p rogeny  o f  t h i s  c r o s s  th a n  i n  th e  p r e v io u s  F3  l i n e s  
o f  S a tu r n  x T a ic h in g  N a t iv e  #1 . The r e a c t i o n s  o f  F3  l i n e s  w ere 
d i s t r i b u t e d  i n  t h r e e  to  s i x  c l a s s e s  compared w i th  t h e  p a r e n t a l  
r e a c t i o n s  of Dawn and S a tu r n  w hich  w ere  d i s t r i b u t e d  i n  t h r e e  and 
f o u r  c l a s s e s ,  r e s p e c t i v e l y .  The mean r e a c t i o n  o f  F^ l i n e s  ranged  
from 1 .26  to  3 .4 3  compared w i th  th e  mean r e a c t i o n s  o f  Dawn and 
S a tu rn  w hich w ere  1 .5 3  and 3 .3 0 ,  r e s p e c t i v e l y .
G e n e ra l  c l a s s i f i c a t i o n s  o f  th e  r e a c t i o n s  of 50 F^ l i n e s  w ere  as  
f o l l o w s :  9 l i n e s  th e  p ro g e n ie s  o f  r e s i s t a n t  F 2  p l a n t s  w ere
c l a s s i f i e d  as  7 r e s i s t a n t  and 2 m o d e ra te ly  r e s i s t a n t ;  15 l i n e s  th e  
p r o g e n ie s  o f  m o d e ra te ly  r e s i s t a n t  and m o d e ra te ly  s u s c e p t i b l e  F2  
p l a n t s  w ere  c l a s s i f i e d  a s  6  r e s i s t a n t ,  8  m o d e ra te ly  r e s i s t a n t ,  and 
1  m o d e ra te ly  s u s c e p t i b l e ;  26 l i n e s  th e  p ro g e n ie s  o f  s u s c e p t i b l e  and 
h ig h l y  s u s c e p t i b l e  F2  p l a n t s  w ere  c l a s s i f i e d  a s  7 m o d e ra te ly  
r e s i s t a n t ,  12 m o d e ra te ly  s u s c e p t i b l e ,  and 7 s u s c e p t i b l e .
I n  simmary, 50 F3  l i n e s  o f  S a tu r n  x Dawn w ere  c l a s s i f i e d :
13 r e s i s t a n t ,  17 m o d e ra te ly  r e s i s t a n t ,  13 m o d e ra te ly  s u s c e p t i b l e ,  and
T a b le  1 3 . D i s t r i b u t i o n  and means o f  m a tu re  p l a n t  r e a c t i o n  o f  t h e  p a r e n t  v a r i e t i e s  and 50 F3  l i n e s  o f  t h e  c r o s s  S a t u r n  x Dawn to
n a t u r a l  i n f e c t i o n  by H« o r y z a e .
Parent or  
F3 Line
Number of p lan ts in each c l a s s Total
P lan ts
Number of  
in  l e s io n
p la n ts
tv p e i '
F3 or Parent F2 or Parent
Mean
Rating Reaction^/ Rating 2/Reaction-0 .5 1.0 1.5 2.0 2.5 3.0 3 .5  4 .0  4 .5  5 .0 A typ ica l Normal
Saturn 2 6 10 2 20 _ 20 3.30 S 3.59 S
Dawn 4 11 5 20 - 20 1 .5 3 R 2.04 MR
29-14 2 5 10 3 1 1 22 - 22 1 .4 8 R 1.0 R
31-20 5 12 4 1 22 - 22 1.52 R 1.0 R
23-10 1 2 6 8 3 2 22 - 22 2.36 MR 1.5 R
23-30 13 5 2 20 3 17 1 .73 R 1 .5 R
24-11 1 10 10 21 - 21 1 .7 1 R 1.5 R
25-24 1 8 9 1 19 - 19 1.26 R 1.5 R
25-32 12 4 3 19 - 19 1.76 R 1.5 R
27-11 4 10 5 3 22 - 22 2.16 MR 1.5 R
29-22 3 11 4 2 1 21 - 21 1.69 R 1.5 R
22-11 11 8 2 21 4 18 2.33 MR 2.0 MR
22-25 2 6 11 3 22 - 22 1.34 R 2.0 MR
24-5 4 5 7 1 1 2 20 - 20 1.40 R 2.0 MR
26-15 1 9 9 1 2 22 - 22 1.36 R 2.0 MR
26-31 4 8 8 20 - 20 1.60 R 2.0 MR
28-26 4 9 1 5 3 22 1 21 2.36 MR 2.0 MR
30-25 1 7 5 3 3 3 22 - 22 2.20 MR 2.0 MR
35-32 1 8 8 4 1 22 - 22 2.41 MR 2.0 MR
22-20 8 7 4 1 20 6 14 2.45 MR 2.5 MS
23-13 4 6 4 1 5 20 1 19 2.43 MR 2.5 MS
25-11 5 11 4 20 2 18 1.48 R 2.5 MS
26-2 2 5 7 5 1 20 - 20 1.95 R 2.5 MS
28-15 4 7 7 2 1 21 - 21 2.24 MR 2.5 MS
30-14 4 10 4 1 19 - 19 2.55 MS 2.5 MS
32-25 5 7 7 2 2 23 - 23 2.26 MR 2.5 MS
22-10 1 2 11 8 22 - 22 2.57 MS 3 .0 S
24-25 1 4 5 6 2 4 22 - 22 2.36 MR 3.0 s
26-25 3 6 9 4 22 9 13 3 .43 S 3 .0 s
27-30 2 9 6 5 22 - 22 2.82 MS 3.0 S
■ vj
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T a b le  1 3 .  C o n t in u e d
Number o f  p l a n t s  F3  o r  P a r e n t  F2 ° r  F a r e n t
Parent or __________ Number o f  p la n ts  in  each c l a s s   Total in  l e s i o n  type!/ Mean 2 / 9 /
F3 Line 0 .5  1 .0  1 .5  2 .0  2 .5  3 .0  3 .5  4 .0  4 .5  5 .0  P la n ts  A typ ica l  Normal Rating R eac t ion -  Rating R ea c t io n ^
29-7 1 2 7 9 1 20
31-5 3 3 9 4 19
34-20 5 7 5 4 1 22
23-20 2 6 3 8 4 23
26-17 2 3 7 7 1 20
30-5 8 8 5 1 22
31-25 2 8 7 5 3 25
32-4 1 5 6 3 3 4 22
33-23 5 9 8 1 23
35-24 3 3 11 5 22
22-5 3 7 6 3 2 21
24-21 1 3 10 7 21
28-8 2 9 5 4 20
27-3 3 3 8 6 20
28-20 3 4 4 3 4 4 1 19
29-24 2 17 4 23
35-14 5 6 4 3 4 22
22-35 1 4 6 10 1 22
23-1 3 4 1 5 6 1 21
23-2 1 2 6 11 3 23
24-4 2 6 8 5 21
35-29 1 4 3 2 6 3 19
- 20 2.68 MS 3.0 S
- 19 2.87 MS 3.0 S
- 22 2.25 MR 3.0 S
- 23 2.63 MS 3.5 S
13 7 3.05 S 3.5 S
- 22 2.48 MR 3.5 S
7 18 2.98 MS 3.5 S
2 20 2.32 MR 3.5 S
- 23 3.11 S 3.5 s
- 22 2 .91 MS 3.5 s
1 20 2.36 MR 4.0 HS
5 16 3.05 S 4 .0 HS
- 20 2.28 MR 4.0 HS
- 20 2.93 MS 4 .0 HS
19 3 2.61 MS 4 .0 HS
- 23 3.54 S 4 .0 HS
- 22 2.39 MR 4 .0 HS
- 22 3.14 S 4 .5 HS
- 21 2 .62 MS 4.5 HS
- 23 3.28 S 4 .5 HS
6 15 2.88 MS 4.5 HS
- 19 2.95 MS 4 .5 HS
i^Nortnal l e s io n :
A typ ica l le s io n :
Circular or oval spots  with  g r e y ish  n e c r o t ic  
ce n te r  and d i s t i n c t  brown or purplish  margin.
Elongated s p o t s ,  uniformly medium brown 
w ithout a n e c r o t ic  center  and with  






Highly R e s is ta n t  
R es is ta n t
Moderately R es is ta n t  
Moderately S u sc ep t ib le  
S u sc e p t ib le  
Highly S u sc ep t ib le
' UU>
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7 s u s c e p t i b l e .  These  l i n e s  w ere  th e  p r o g e n ie s  o f  9 r e s i s t a n t ,  9 
m o d e ra te ly  r e s i s t a n t ,  7 m o d e ra te ly  s u s c e p t i b l e ,  14 s u s c e p t i b l e ,  and 
1 2  h i g h l y  s u s c e p t i b l e  F^ p l a n t s .
Assuming t h a t  th o s e  F^ l i n e s  w hich had a  mean r e a c t i o n  o f  l e s s  
th a n  1 .7 5  w ere  p a r e n t  g e n o ty p e  r e c o v e r i e s  of Dawn, th e n ,  l i n e s  
numbered 29 -1 4 ,  3 1 -2 0 ,  2 3 -3 0 ,  24 -11 , 25 -24 ,  29 -22 , 2 2 -2 5 ,  2 4 -5 ,
2 6 -1 5 ,  2 6 -3 1 ,  and 25-11  w ere  in c lu d e d  i n  t h i s  c a t e g o r y .  E xcep t 
l i n e  number 25 -1 1 ,  a l l  o t h e r  l i n e s  w ere  th e  p r o g e n ie s  o f  r e s i s t a n t  
and m o d e ra te ly  r e s i s t a n t  F 2  p a r e n t s .  L in e  numbers 2 9 -1 4 ,  3 1 -2 0 ,
2 5 -2 4 ,  2 2 -2 5 ,  2 4 -5 ,  2 6 -1 5 ,  and 25-11 showed lo w er  mean r e a c t i o n s  th a n  
Dawn, w hich p ro b a b ly  was due  t o  t h e  s e g r e g a t i o n  o f  some m inor g en es  
f o r  r e s i s t a n c e  from  th e  S a tu r n  p a r e n t .
Assuming a l s o  t h a t  th o s e  F^ l i n e s  w hich had mean r e a c t i o n s  
h ig h e r  th a n  2 .7 5  w ere  th e  p a r e n t  g e n o ty p e  r e c o v e r i e s  o f  S a tu r n ,  
th e n  l i n e  numbers 2 7 -3 0 ,  3 1 - 5 ,  2 6 -1 7 ,  3 1 -2 5 ,  3 3 -2 3 ,  3 5 -2 4 ,  2 4 -2 1 ,
2 7 -3 ,  2 9 -2 4 ,  22 -3 5 ,  2 3 -2 ,  2 4 -4 ,  and 35-29  w ere  in c lu d e d  i n  t h i s  
c a t e g o r y .  Among th e s e  l i n e s ,  o n ly  l i n e  number 29-24 had a  mean 
r e a c t i o n  h ig h e r  th a n  S a tu r n .  The o t h e r  l i n e s  had mean r e a c t i o n s  
w hich  ranged  from 2 .82  to  3 .2 8 ,  compared w i th  th e  mean r e a c t i o n s
o f  S a tu r n  w hich was 3 .3 0 .  P ro b a b ly  th e  Dawn p a r e n t  c o n t r i b u t e d  some 
m o d i f i e r  g en es  t o  t h e s e  l i n e s  w hich  d e c r e a s e d  th e  e f f e c t  o f  m a jo r  
genes  f o r  s u s c e p t i b i l i t y  from S a tu r n .
T here  w ere  r e l a t i v e l y  few er l i n e s  t h a t  showed a t y p i c a l  l e s i o n s  
i n  th e  F3  l i n e s  o f  S a tu r n  x Dawn compared w i th  F^ l i n e s  o f  S a tu rn  x 
T aichung  N a t iv e  #1 . P ro b a b ly  some m o d i f i e r  g e n e s  from Dawn had th e
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e f f e c t  o f  s u p p r e s s in g  th e  o c c u r r e n c e  o f  a t y p i c a l  l e s i o n s  i n  F^ l i n e s  
of S a tu rn  x Dawn, o r  th e  g e n e s  f o r  a t y p i c a l  l e s i o n s  w ere  d e r iv e d  from 
th e  T aichung N a t iv e  #1 p a r e n t .
A gain , s i n c e  th o s e  50 F^ l i n e s  w ere  n o t  t r u l y  r e p r e s e n t a t i v e  
of a  random sam ple o f  th e  F£ p o p u l a t i o n ,  th e  f r e q u e n c i e s  o f  
a p p a r e n t  g en o ty p e  r e c o v e r i e s  o f  b o th  p a r e n t s  among 50 F2  l i n e s  
c o u ld  n o t  be used  to  e x p l a i n  th e  number o f  g e n e s  a f f e c t i n g  r e a c t i o n  
to  H. o ry z a e  by w hich  th e  p a r e n t  d i f f e r .  But t h e i r  f r e q u e n c i e s  
s u g g e s t  t h a t  th e  p a r e n t s  d i f f e r  i n  one p a i r  o f  m a jo r  g en es  w i th  
some m o d i f i e r s .
T ab le  14 shows th e  d i s t r i b u t i o n ,  m eans, and v a r i a n c e s  o f  
s e e d l i n g  r e a c t i o n ,  o f  th e  p a r e n t  v a r i e t i e s ,  and th e  F^ , and F^ 
p l a n t s  o f  th e  c r o s s  S a tu rn  x  Dawn, t o  a r t i f i c i a l  i n f e c t i o n  by 
II. o r y z a e . The F2  p o p u la t io n  showed a  c o n t in u o u s  d i s t r i b u t i o n .
The d i s t r i b u t i o n  o f  F£ p o p u la t io n  covered  th e  d i s t r i b u t i o n  o f  th e  
p a r e n t  v a r i e t i e s .  Both p a r e n t  v a r i e t i e s  had o v e r la p p e d  r e a c t i o n s  i n  
c l a s s e s  2 .5  and 3 . 0 .  The r e a c t i o n s  o f  S a tu rn  had th e  mode i n  c l a s s  
3 .0  w i th  a  mean o f  3 .1 6  o r  a s u s c e p t i b l e  r e a c t i o n .  The r e a c t i o n s  
o f  Dawn had th e  mode i n  c l a s s  2 .0  w i th  a mean o f  2 .03  o r  a 
m o d e ra te ly  r e s i s t a n t  r e a c t i o n .  The d i f f e r e n c e  i n  mean r e a c t i o n s  
be tw een  th e  p a r e n t  v a r i e t i e s  was 1 .1 3 .  The r e a c t i o n s  o f  th e  F^ 
p l a n t s  had th e  mode in  c l a s s  3 .0  w i th  t h e  mean o f  3 .0 6 .  The 
r e a c t i o n s  o f  th e  F£ p o p u la t io n  had th e  mode i n  c l a s s  3 .0  w i th  th e  
mean o f  3 .0 1 .  The mode and th e  mean r e a c t i o n s  o f  t h e  F^ p l a n t s  
and th e  F 2  p o p u la t io n  w ere  e s s e n t i a l l y  th e  same a s  th e  mode and
Table 14. Distribution, means, and variance of seedling reaction of the parent varieties and the and
F2  progeny of Saturn x Dawn to infection by H. oryzae.
P a r e n t  o r Number o f  p l a n t s i n  each  c l a s s T o ta l Mean
Progeny 0 .5  1 .0 1 .5  2 .0 2 .5 3 .0 3 .5  4 .0 4 .5 5 .0 P la n t s R a t in g V ar ian c e
S a tu rn 1 0 28 11 7 1 57 3 .16 0.1941
Dawn 2 10 33 7 5 57 2 .03 0.2335
F
1
8 15 8  2 33 3 .06 0 .1837
F
2
1 22 77 98 263 154 52 13 6 6 8 6 3 .01 0 .4361
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mean r e a c t i o n  o f  S a tu r n .  T h is  i n d i c a t e s  t h a t  i n  t h i s  c r o s s  th e  
s u s c e p t i b l e  s e e d l i n g  r e a c t i o n  o f  S a tu rn  was dom inan t o v e r  t h e  
m o d e ra te ly  r e s i s t a n t  s e e d l i n g  r e a c t i o n  o f  Dawn,
I t  was im p o s s ib l e  to  c l a s s i f y  t h e  p o p u la t io n  i n t o  a  
c e r t a i n  p h e n o ty p ic  r a t i o  b ased  on th e  a s su m p tio n  t h a t  th e  p a r e n t s  
d i f f e r e d  i n  one o r  two m a jo r  g en es  f o r  r e s i s t a n c e .  A lso  th e  
fo rm u la  o f  C a s t l e - W r ig h t  to  e s t i m a t e  th e  minimum number o f  
s e g r e g a t i n g  g e n e s  c o u ld  n o t  be a p p l i e d  i n  t h i s  s tu d y  b e c a u s e  o f  
th e  dom inance o f  th e  s u s c e p t i b l e  r e a c t i o n  over t h e  m o d e ra te ly  
r e s i s t a n t  r e a c t i o n .  T h e r e f o r e ,  i n  t h i s  s t u d y ,  no a t t e m p t  was made 
e s t i m a t e  t h e  number o f  s e g r e g a t i n g  gen es  a f f e c t i n g  r e a c t i o n  to  H.
However, s tu d y  th e  s e e d l i n g  r e a c t i o n  o f  50 F3  l i n e s  o f  
S a tu rn  x Dawn w ould  be u s e f u l  to  g iv e  some in f o r m a t io n  ab o u t  th e  
i n h e r i t a n c e  o f  r e s i s t a n c e  to  II. o r y z a e . T ab le  15 shows th e  
d i s t r i b u t i o n  and means o f  s e e d l i n g  r e a c t i o n s  to  H. o ry z a e  o f  50 
F^ l i n e s .  A p p a re n t ly  th e  r e a c t i o n s  o f  some F^ l i n e s  w ere  l e s s  
v a r i a b l e  th a n  th e  r e a c t i o n s  o f  th e  p a r e n t  v a r i e t i e s .  Examples f o r  
t h e s e  w ere  l i n e  numbers 3 1 -2 0 ,  25-24 , 22 -1 1 ,  26 -3 1 ,  23 -13 , 32-25 ,
26-25 , 3 3 -2 3 ,  2 8 -2 0 ,  and 3 5 -2 9 .  I t  was n o t  u n d e r s to o d  why th e s e  
l i n e s  w ere  l e s s  v a r i a b l e  th a n  th e  two p a r e n t  v a r i e t i e s .
In  summary, 50 F^ l i n e s  o f  S a tu rn  x Dawn w ere  c l a s s i f i e d  i n t o  
3 r e s i s t a n t ,  19 m o d e ra te ly  r e s i s t a n t ,  16 m o d e ra te ly  s u s c e p t i b l e ,  ai 
12 s u s c e p t i b l e .  These l i n e s  w ere  t h e  p r o g e n ie s  o f  50 F 2  p l a n t s
Table 15. Distribution and means of seedling reaction of the
cross Saturn x Dawn to infection by H. oryzae.
P a r e n t  o r Number o f  p l a n t s i n each c l a s s
F^ L in e s 0 .5  1 .0 1 .5 2 . 0 2 .5 3 .0 3 .5 4 .0  4 .5
S a tu rn 1 0 28 1 1 7 1
Dawn 2 1 0 33 7 5
29-14 4 1 1 5 1 1
31-20 2 18 4
23-10 3 2 8 8 2
23-30 2 8 8 5
24-11 2 8 8 5
25-24 16 4 2
25-32 3 6 1 2 2 1
27-11 1 8 6 5 4
29-22 1 5 5 5 5
2 2 - 1 1 6 5 1 1
22-25 5 9 6 3
24-5 2 5 7 7 2
26-15 1 5 4 2 3 3
26-31 1 17 3
28-26 3 4 1 0 5 1
30-25 1 1 0 7 6
35-32 3 4 7 4 3
2 2 - 2 0 2 4 14 3
23-13 4 14 5
25-11 2 5 1 0 4 2
26-2 1 3 1 1 6 2
28-15 4 5 7 8
30-14 1 2 14 4 1  1
32-25 1 1 2 8
2 2 - 1 0 2 2 1 8 1 1  2
24-25 1 0 5 5 1 1
5 .0
parent varieties and 50 F3  lines of the
F 3  o r  P a r e n t  F 2  o r  P a r e n t
To t a l  Mean 1
P l a n t s  R a t in g  R e a c t io n ! /  R a t in g  R e a c t io n - '
57 3 .16 S 3.59 S
57 2 .03 MR 2.04 MR
2 2 2 .14 MR 1 . 0 R
24 2.04 MR 1 . 0 R
23 3 .0 8 S 1 .5 R
2 2 2 .45 MR 1 .5 R
2 0 2 .33 MR 1 .5 R
2 2 2.18 MR 1 .5 R
24 1 .83 R 1 .5 R
24 3.06 S 1 .5 R
2 1 2.69 S 1 .5 R
2 2 2.61 MS 2 . 0 MR
23 2.65 MS 2 . 0 MR
23 2.54 MS 2 . 0 MR
18 2 .28 MR 2 . 0 MR
2 1 2 . 0 2 MR 2 . 0 MR
23 2 .43 MR 2 . 0 MR
23 2.38 MR 2 . 0 MR
24 2 .50 MS 2 . 0 MR
23 1 .8 9 R 2 .5 MS
23 2 . 0 2 MR 2 .5 MS
24 3 .37 S 2 .5 MS
23 3.11 S 2 .5 MS
24 2 .4 0 MR 2 .5 MS
23 3.02 S 2 .5 MS
2 1 2.17 MR 2.5 MS
2 0 3.25 S 3 .0 S
2 2 2 .5 0 MS 3 .0 S
T a b le  15. C ontinued
P a r e n t  o r  











c l a s s
4 ,0 4 .5 5 .0
T o ta l
P l a n t s
F3
Mean
R a t in g
o r  P a re n t  
R e a c t io n ^ /
P2  o r  
R a t in g
P a r e n t
R e a c t i o n ^
26-25 7 4 6 1 18 3.06 S 3 .0 S
27-30 1 5 8 7 2 1 2 .48 MR 3 .0 S
29-7 5 8 4 3 1 2 2 2 .57 MS 3.0 s
31-5 1 4 9 4 3 1 2 2 3.16 S 3 .0 s
34-20 3 8 8 1 2 2 2.89 MS 3 .0 s
23-20 4 5 9 2 1 2 23 2 .93 MS 3 .5 s
26-17 5 4 5 4 3 1 2 2 2 .48 MR 3.5 s
30-5 1 2 6 7 4 2 1 1 24 3 .04 S 3 .5 s
31-25 1 6 11 3 1 1 23 2 .54 MS 3 .5 s
32-4 1 7 7 3 4 1 23 2.61 MS 3 .5 s
33-23 2 4 11 6 23 1 .96 R 3 .5 s
35-24 1 2 1 4 11 4 23 2.24 MR 3.5 s
22-5 1 5 6 6 5 1 24 2.89 MS 4 .0 HS
24-21 3 10 6 2 21 2.66 MS 4 .0 HS
25-8 5 2 8 2 1 2 20 2.95 MS 4 .0 HS
27-3 2 5 7 6 3 1 24 2 .58 MS 4 .0 HS
28-20 3 9 7 3 22 2.22 MR 4 .0 HS
29-24 1 6 8 7 1 23 3 .02 S 4 .0 HS
35-14 1 6 11 6 1 25 2 .48 MR 4 .0 HS
22-35 2 2 5 7 6 1 1 24 2 .41 MR 4 .5 HS
23-1 5 5 4 2 4 20 3.87 S 4 .5 HS
23-2 6 6 5 3 20 3 .12 S 4 .5 HS
24-4 1 7 6 3 4 1 22 2 .6 1 MS 4 .5 HS
35-29 3 7 7 7 24 2.88 MS 4 .5 HS
— HR = H ig h ly  R e s i s t a n t  
R = R e s i s t a n t  
MR = M o d era te ly  R e s i s t a n t
MS = M o d era te ly  S u s c e p t i b l e  
S = S u s c e p t i b l e  
MS = H igh ly  S u s c e p t i b l e
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which were classified at the mature stage as follows: 9 resistant,
8  m o d e ra te ly  r e s i s t a n t ,  7 m o d e ra te ly  s u s c e p t i b l e ,  14 s u s c e p t i b l e ,  
and 1 2  h i g h l y  s u s c e p t i b l e  p l a n t s .
I n c o n s i s t e n t  r e l a t i o n s h i p s  be tw een  th e  r e a c t i o n s  o f  some F£ 
p l a n t s  and t h e i r  l i n e s  w ere  o b s e rv e d .  Examples f o r  t h e s e  w ere 
a s  f o l l o w s :  l i n e  numbers 23-10  and 27-11  w hich  had s u s c e p t i b l e  mean
r e a c t i o n s  w ere  th e  p r o g e n ie s  o f  r e s i s t a n t  p l a n t s ;  l i n e  number 
2 2 - 2 0  w h ich  had r e s i s t a n t  mean r e a c t i o n  was th e  p rogeny of 
m o d e ra te ly  s u s c e p t i b l e  F2  p l a n t ;  l i n e  number 33-23 w hich  had 
r e s i s t a n t  mean r e a c t i o n  was th e  p rogeny  o f  s u s c e p t i b l e  F 2  p l a n t ;  and 
l i n e  numbers 28 -20 ,  3 5 -1 4 ,  and 22-35 w hich  had m o d e ra te ly  
r e s i s t a n t  mean r e a c t i o n s  w ere  th e  p r o g e n ie s  o f  h ig h l y  s u s c e p t i b l e  
F2  p l a n t s .
S in c e  t h e r e  was a  dom inance o f  s u s c e p t i b l e  r e a c t i o n  o f  S a tu r n  
o v e r  th e  r e s i s t a n t  r e a c t i o n  o f  Dawn, i t  would be b e t t e r  to  s tu d y  
th e  b e h a v io r  o f  r e a c t i o n s  o f  F^ l i n e s  t h a t  re sem b led  th e  r e c e s s i v e  
Dawn p a r e n t .  Assuming l i n e s  h av in g  r e a c t i o n s  from 1 .83  to  2 .2 2  
w ere  p a r e n t  g e n o ty p e  r e c o v e r i e s  of Dawn, th e n  l i n e  numbers 3 1 -2 0 ,  
2 5 -2 4 ,  2 6 -3 1 ,  23 -13 ,  3 2 -2 5 ,  2 6 -1 7 ,  and 28-20 cou ld  be in c lu d e d  
i n t o  t h i s  c a t e g o r y .  The r a n g e  o f  r e a c t i o n s  o f  t h e s e  l i n e s  w ere  
l e s s  v a r i a b l e  th a n  th e  r e a c t i o n s  o f  t h e  Dawn p a r e n t .  A lthough  th e s e  
50 F3  l i n e s  w ere  n o t  t r u l y  r e p r e s e n t a t i v e  o f  a random sam ple  o f  th e  
F2  p o p u l a t i o n ,  th e  p r e s e n c e  o f  s e v e n  l i n e s  c o n s id e r e d  to  be  p a r e n t  
g e n o ty p e  r e c o v e r i e s  o f  Dawn s u g g e s te d  t h a t  th e  p a r e n t s  d i f f e r e d  i n  
few g e n e s ,  p ro b a b ly  one p a i r  o f  m a jo r  g en es  and some m o d i f i e r  genes  
governed  th e  r e s i s t a n c e  r e a c t i o n  to  H. o r y z a e .
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T ab le  16 shows th e  d i s t r i b u t i o n ,  m eans, and v a r i a n c e s  o f  th e  
m a tu re  p l a n t  r e a c t i o n ,  o f  th e  p a r e n t  v a r i e t i e s ,  and th e  F^, and F£ 
p l a n t s  o f  th e  c r o s s  Dawn x  Taichung  N a t iv e  # 1 ,  to  n a t u r a l  i n f e c t i o n  
by H. o r y z a e . The r e a c t i o n s  o f  th e  F^ p o p u la t io n  showed a 
co n t in u o u s  d i s t r i b u t i o n .  The r e a c t i o n s  o f  th e  F^ p l a n t s  w ere 
d i s t r i b u t e d  i n  o n ly  two c l a s s e s .  The r e a c t i o n s  o f  th e  p a r e n t  
v a r i e t i e s  o v e r la p p e d  i n  c l a s s  1 . 5 .  The d i s t r i b u t i o n  o f  th e  F 2  
p o p u la t io n  covered  th d  d i s t r i b u t i o n  o f  b o th  p a r e n t  v a r i e t i e s .  The 
r e a c t i o n s  o f  Dawn had  th e  mode i n  c l a s s  2 .0  w i th  a  mean o f  2 .1 4 ,  
a  m o d e ra te ly  r e s i s t a n t  r e a c t i o n .  The r e a c t i o n s  o f  Taichung 
N a t iv e  //I had th e  mode i n  c l a s s  1 .0  w i th  a mean o f  0 .7 3 ,  a  h ig h l y  
r e s i s t a n t  r e a c t i o n .  The d i f f e r e n c e  i n  mean r e a c t i o n s  be tw een  th e  
two p a r e n t  v a r i e t i e s  was 1 .4 1 .  The a v e ra g e  mean r e a c t i o n  o f  th e  
p a r e n t  v a r i e t i e s  was 1 .4 4 .  The r e a c t i o n s  o f  th e  F-  ̂ p l a n t s  had th e  
mode i n  c l a s s  1 . 0  w i t h  a  mean o f  1 .1 8 ;  and th e  r e a c t i o n s  o f  th e  F2  
p o p u la t io n  had th e  mode i n  c l a s s  1 .0  w i th  a mean r e a c t i o n  o f  1 .4 3 ,  
w h ich  was e s s e n t i a l l y  th e  same a s  th e  a v e ra g e  mean r e a c t i o n  o f  th e  
p a r e n t s .  T h is  i n d i c a t e s  no dominance i n  th e  c r o s s  Dawn x Taichung 
N a t iv e  #1. The low er mean r e a c t i o n  o f  th e  F^ p l a n t s  compared to  
th e  a v e ra g e  mean r e a c t i o n  o f  th e  p a r e n t  v a r i e t i e s  p ro b a b ly  was due 
to  t h e  h ig h  s t e r i l i t y  t h a t  o c c u r r e d  i n  th e  F^ p l a n t s  of t h i s  c r o s s ,  
which ten d ed  to  p ro d u ce  more t i l l e r s  and d a r k e r  c o lo re d  l e a v e s .
The d i s t r i b u t i o n  o f  t h e  F^ p o p u la t i o n  i n  t h i s  c r o s s  showed 77 p l a n t s  
below th e  m i d - c l a s s ,  15 more th a n  above th e  m i d - c l a s s .  A gain  t h i s
Table 16. Distribution, means, and variance of mature plant reaction of the parent varieties and the
and F2  progeny of Dawn x Taichung Native #1 to natural infection by H. oryzae.
P a r e n t  o r  
P rogeny
Number o f p l a n t s i n  eac h  c l a s s T o ta l Mean
R a t in g V ar ian c e0 .5 1 . 0 1 .5 2 . 0 2 .5 3 .0 3 .5  4 .0  4 .5 5 .0  P l a n t s
Dawn 1 2 33 18 7 70 2 .14 0.1894
T aichung  N a t iv e  #1 41 26 3 70 0 .7 3 0.0848
F 1








was p ro b a b ly  due to  th e  e f f e c t s  o f  h ig h  s t e r i l i t y  i n  th e  F2  
p o p u la t io n  w hich a p p a r e n t ly  ten d ed  to  i n c r e a s e  th e  number o f  p l a n t s  
i n  th e  r e s i s t a n t  c l a s s .
The C a s t l e - W r ig h t  fo rm u la  was used  to  e s t i m a t e  th e  minimum 
number o f  genes  s e g r e g a t in g  i n  t h i s  c r o s s  f o r  r e s i s t a n c e  to  
H. o r y z a e . The e s t i m a t e  o b ta in e d  was 0 .4 9  p a i r  o f  g e n e s , i n d i c a t i n g  
a t  l e a s t  one p a i r  o f  m a jo r  g e n e s  a f f e c t i n g  p l a n t  r e a c t i o n  to  H. 
o ry z a e  was s e g r e g a t i n g .
T a b le  17 shows th e  d i s t r i b u t i o n ,  m eans, and l e s i o n  ty p e s  of 
m a tu re  p l a n t  r e a c t i o n s  of t h e  p a r e n t  v a r i e t i e s  and 50 l i n e s  to  
n a t u r a l  i n f e c t i o n  by H. o r y z a e . A p p a re n t ly  th e  r e a c t i o n s  o f  p a r e n t s  
i n  1975 (T ab le  17) w ere  l e s s  v a r i a b l e  th a n  i n  1974 (T ab le  1 6 ) .  The 
r e a c t i o n s  o f  l i n e s  w ere  d i s t r i b u t e d  i n  two to  se v e n  c l a s s e s  
compared w i th  th e  r e a c t i o n s  o f  b o th  p a r e n t s  w hich w ere  d i s t r i b u t e d  
o n ly  i n  two c l a s s e s .  The mean r e a c t i o n  of th e  l i n e s  ran g ed  from 
0 .5 5  to  2 .9 2  compared w i th  th e  mean r e a c t i o n s  o f  T aichung N a t iv e  #1 
and Dawn w hich w ere  0 .5 9  and 1 .6 3 ,  r e s p e c t i v e l y .  These  r e s u l t s  
s u g g e s t  t r a n s g r e s s i v e  s e g r e g a t i o n  o f  gen es  f o r  s u s c e p t i b i l i t y  
o c c u r r e d  i n  t h i s  c r o s s .
G e n e ra l  c l a s s i f i c a t i o n  o f  t h e  r e a c t i o n s  o f  50 F^ l i n e s  was a s  
f o l l o w s :  8  l i n e s  th e  p ro g e n ie s  o f  h i g h l y  r e s i s t a n t  F 2  p l a n t s  a l l
w ere  c l a s s i f i e d  a s  h ig h ly  r e s i s t a n t ;  15 l i n e s  th e  p ro g e n ie s  o f  
r e s i s t a n t  F 2  p l a n t s  w ere  c l a s s i f i e d  a s  9 h i g h l y  r e s i s t a n t  F 2  p l a n t s  
w ere  c l a s s i f i e d  as  2  h ig h ly  r e s i s t a n t ,  6  r e s i s t a n t ,  and 1  m o d e ra te ly  
r e s i s t a n t ;  8  l i n e s  th e  p r o g e n ie s  o f  m o d e ra te ly  s u s c e p t i b l e  F£ p l a n t s
T a b le  1 7 ,  D i s t r i b u t i o n  and means o f  m a tu r e  p l a n t  r e a c t i o n  o f  t h e  p a r e n t  v a r i e t i e s  and 50 F 3  l i n e s  o f  t h e  c r o s s  Dawn x T a ic h u n g  N a t iv e  SI
to  n a t u r a l  i n j e c t i o n  by H. o r y z a e .
,  Fi or Parent Fn or Parent
Number o f  p la n ts  ____ ________________ ________________________
Parent or __________ Number o f  p la n ts  in  each c l a s s __________  Total in  l e i s i o n  t y p e ! /  Mean „ /  2/
F3 Line 0 .5  1 .0  1 .5  2 .0  2.5 3 .0  3 .5  4 .0  4 .5  5 .0  P la n ts  A typ ica l  Normal Rating R eaction—_______ Rating Reaction—
Dawn 13 7 20 - 20 1 .6 3 R 2.0 MR
TN-1 18 4 22 - 22 0.59 HR 0.73 HR
5-10 16 9 25 _ 25 0.68 HR 0.5 HR
6-13 1 7 8 3 2 21 1 20 1-45 R 0.5 HR
7-11 16 6 22 1 21 0.64 HR 0 .5 HR
8-26 14 6 20 - 20 0.65 HR 0 .5 HR
9-15 12 10 22 1 21 0 .73 HR 0 .5 HR
10-10 13 7 3 23 - 23 0 .78 HR 0.5 HR
11-15 10 4 7 1 22 1 21 0 .9 8 HR 0.5 HR
12-15 9 6 8 23 - 23 0 .98 HR 0.5 HR
5 -4 18 5 23 - 23 0 .61 HR 1.0 R
6-20 7 8 6 21 - 21 0 .9 8 HR 1.0 R
7-27 9 6 5 20 - 20 0 .90 HR 1.0 R
8-10 1 3 5 7 3 2 21 5 16 1 .8 3 R 1.0 R
9-10 7 8 6 1 22 - 22 1.55 R 1.1 R
9-30 14 5 1 20 - 20 0.68 HR 1.0 R
10-27 8 9 5 22 - 22 0.93 HR 1.0 R
11-22 12 7 3 22 - 22 1.30 .R 1.0 R
13-23 9 6 5 20 - 20 0.90 HR 1.0 R
6-5 19 2 21 - 21 0.55 HR 1.5 R
8-6 10 7 5 22 - 22 0.89 HR 1.5 R
10-11 10 8 3 21 - 21 0 .8 3 HR 1.5 R
12-22 4 8 4 3 1 20 - 20 1.23 R 1.5 R
13-10 8 5 5 3 21 8 13 1.57 R 1.5 R
15-19 7 7 6 20 6 14 1.97 R 1 .5 R
7-28 3 2 4 7 1 2 1 20 - 20 1.78 R 2.0 MR
8-31 2 12 6 3 23 - 23 1.22 R 2.0 MR
9-25 1 7 8 2 2 20 4 18 1.43 R 2 .0 MR
11-24 7 7 4 1 1 1 21 2 19 1.64 R 2.0 MR
T a b le  1 7 .  C o n t in u e d
Parent or  
F3 Line
Number o f  p lan ts in  each c l a s s Total
P lan ts
Number of  p lan ts  











Reaction—'0 .5 1.0 1 .5 2.0 2.5 3.0 3.5 4 .0  4 .5  5 .0 A typ ica l Normal
14-3 10 4 5 20 - 20 0.96 HR 2.0 MR
16-22 3 9 5 3 20 - 20 1.20 R 2.0 MR
17-15 4 9 4 2 19 - 19 2.10 MR 2.0 MR
17-15 11 7 2 20 - 20 0.78 HR 2.0 MR
18-16 1 4 10 5 2 22 - 22 1.57 R 2.0 MR
7-22 4 7 3 9 1 24 19 5 2,92 MS 2.5 MS
8-23 2 9 8 2 21 - 21 1.24 R 2.5 MS
9-23 1 8 8 1 2 2 22 6 16 1 .52 R 2.5 MS
11-33 5 7 5 3 2 22 - 22 1.27 R 2.5 MS
13-3 2 5 6 5 2 20 2 18 1.50 R 2.5 MS
14-9 1 5 6 9 2 23 - 23 1 .63 R 2.5 MS
15-2 10 4 6 1 21 - 21 1.95 R 2.5 MS
18-15 7 8 3 1 19 - 19 2.26 MR 2.5 MS
7-2 6 7 4 4 1 22 - 22 1.20 R 3.0 S
9-5 5 12 2 3 1 23 14 9 1.65 R 3.0 S
10-21 5 9 6 2 22 3 19 2.11 MR 3.0 s
12-33 4 3 5 5 2 3 21 - 21 2.26 MR 3.0 s
14-19 3 5 9 4 22 5 16 1.27 R 3.0 s
16-18 5 11 6 22 - 22 1.52 R 3 .0 s
18-10 2 8 6 5 1 22 7 15 1.89 R 3 .0 s
5-19 1 4 9 2 4 1 21 - 21 2.17 MR 3.5 s
6-15 11 5 5 1 22 2 22 1,41 R 3.5 s
7-4 4 8 5 2 3 22 - 23 1 .32 R 3.5 s
A/Normal l e s io n :
A typ ica l  l e s io n :
C ircular or oval sp o ts  w ith  g re y ish  n ecr o t ic  
cen ter  and d i s t i n c t  or p urp lish  margin.
Elongated s p o t s ,  uniformly medium brown 
w ithout a n e c r o t ic  center and with  
i r re g u la r  margin.
2 / HR = Highly R es is ta n t  
R = R e s i s ta n t  
MR = Moderately R es is ta n t  
MS = Moderately S u sc ep t ib le  
S = S u sc ep t ib le  




w ere c l a s s i f i e d  a s  6  r e s i s t a n t ,  1  m o d e ra te ly  r e s i s t a n t ,  and 1  
m o d e ra te ly  s u s c e p t i b l e ;  and 1 0  l i n e s  th e  p ro g e n ie s  o f  s u s c e p t i b l e  
F2  p l a n t s  w ere  c l a s s i f i e d  a s  7 r e s i s t a n t  and 3 m o d e ra te ly  
r e s i s t a n t .
I n  summary, 50 F^ l i n e s  o f  Dawn x Taichung  N a t iv e  //I w ere 
c l a s s i f i e d  as  19 h ig h ly  r e s i s t a n t ,  25 r e s i s t a n t ,  5 m o d e ra te ly  
r e s i s t a n t ,  and 1 m o d e ra te ly  s u s c e p t i b l e .  These  l i n e s  w ere  th e  
p ro g e n ie s  o f  F2  p l a n t s  w i th  th e  c l a s s i f i c a t i o n :  8  h ig h ly  r e s i s t a n t ,
15 r e s i s t a n t ,  9 m o d e ra te ly  r e s i s t a n t ,  8  m o d e ra te ly  s u s c e p t i b l e ,  
and 1 0  s u s c e p t i b l e  p l a n t s .
Many F l i n e s  re sem b led  th e  mean r e a c t i o n  and d i s t r i b u t i o n  of 
3
th e  Taichung  N a t iv e  if1 p a r e n t .  Examples of t h e s e  w ere  l i n e  numbers 
5 -1 0 ,  7 -1 1 ,  8 -2 6 ,  9 - 1 5 ,  5 - 4 ,  7 -2 7 ,  9 - 3 0 ,  13 -2 3 ,  6 - 5 ,  8 - 6 , 1 0 -1 1 ,  
1 4 -3 ,  and 1 7 -1 5 .  T h e i r  mean r e a c t i o n s  v a r i e d  from 0 .5 5  to  0 .9 6  
compared w i th  a mean r e a c t i o n  0 .5 9  o f  T a ichung  N a t iv e  if 1 .  P l a n t s  
w i t h i n  th e s e  l i n e s  had r e a c t i o n s  w hich  w ere  d i s t r i b u t e d  among two 
o r  t h r e e  c l a s s e s  compared w i th  p l a n t s  o f  Taichung  N a t iv e  if 1 w hich 
were d i s t r i b u t e d  i n t o  no more th a n  two c l a s s e s .  P ro b a b ly  t h e s e  13 
l i n e s  w ere  p a r e n t  g e n o ty p e  r e c o v e r i e s  o f  T aichung N a t iv e  if 1 .  T h e i r  
mean r a t i n g  was h ig h e r  th a n  th e  mean r a t i n g  o f  T aichung if 1 w hich  
m ig h t  b e  due to  th e  e f f e c t  o f  m o d i f i e r  g en es  c o n t r i b u t e d  by th e  
Dawn p a r e n t  w h ich  p e rh a p s  m o d i f ie d  th e  e f f e c t  o f  th e  m a jo r  g en es  
f o r  r e s i s t a n c e  d e r iv e d  from T aichung  N a t iv e  if 1 .
T here  w ere  many F^ l i n e s  w i t h  a  mean r a t i n g  s i m i l a r  to  o r  
h ig h e r  th a n  th e  mean r a t i n g  o f  Dawn, But t h e i r  r e a c t i o n s  w ere  more
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v a r i a b l e  th a n  th e  r e a c t i o n s  o f  Dawn. I f  th o s e  l i n e s  w hich  had mean 
r e a c t i o n s  h ig h e r  th a n  1 .4 0  w ere  assumed as  p a r e n t  g e n o ty p e  r e c o v e r i e s  
o f  Dawn, th u s  t h e r e  w ere  21 l i n e s  in c lu d e d  i n  t h i s  c a t e g o r y .  T h e i r  
r e a c t i o n s  d i s t r i b u t e d  i n  t h r e e  to  sev en  c l a s s e s  compared w i th  th e  
r e a c t i o n s  o f  Dawn w hich  d i s t r i b u t e d  o n ly  i n  two c l a s s e s .  P ro b a b ly  
th e s e  21 l i n e s  had some g en es  f o r  s u s c e p t i b i l i t y  from T aichung 
N a t iv e  //I w hich  w ere  s t i l l  s e g r e g a t i n g .
The I n c id e n c e  o f  a t y p i c a l  l e s i o n  i n  t h e  l i n e s  o f  Dawn x 
Taichung  N a t iv e  #1 was r e l a t i v e l y  low .
T ab le  18 shows th e  d i s t r i b u t i o n ,  m eans, and v a r i a n c e s  of 
s e e d l i n g  r e a c t i o n s ,  o f  th e  p a r e n t  v a r i e t i e s ,  and th e  F ^ , and F2  
p l a n t s  o f  t h e  c r o s s  Dawn x Taichung N a t iv e  / / l ,  to  a r t i f i c i a l  
i n f e c t i o n  by H. o r y z a e . The F 2  p o p u la t io n  showed a  c o n t in u o u s  
d i s t r i b u t i o n .  The r e a c t i o n s  of th e  two F^ p l a n t s  w ere  r a t e d  1 .5  
and  2 . 0 .  The r e a c t i o n s  o f  t h e  p a r e n t  v a r i e t i e s  o v e r la p p e d  i n  th e  
c l a s s e s  1 . 0 ,  1 . 5 ,  and 2 . 0 .  The F^ p o p u l a t i o n  showed t r a n s g r e s s i v e  
s e g r e g a t i o n  tow ard s u s c e p t i b l e  r e a c t i o n s .  The r e a c t i o n  o f  Dawn 
had th e  mode i n  c l a s s  1 .5  w i th  a  mean o f  1 .5 9  o r  a " r e s i s t a n t  
r e a c t i o n " .  The r e a c t i o n  o f  T aichung N a t iv e  #1 had th e  mode i n  
c l a s s  1 .0  w i th  a  mean o f  1 .0 8  o r  a  " r e s i s t a n t  r e a c t i o n " .  The 
d i f f e r e n c e  i n  mean r e a c t i o n  be tw een  th e  p a r e n t  v a r i e t i e s  was o n ly  
0 .5 1 .  The r e a c t i o n s  o f  th e  F-̂  p l a n t s  had a  mean o f  1 .7 5 ;  and th e  
r e a c t i o n  o f  th e  F 2  p o p u l a t i o n  had th e  mode i n  c l a s s  1 .5  w i th  th e  
mean o f  1 .8 1 .  The mean r e a c t i o n s  o f  b o th  t h e  F^ p l a n t s  and th e  F 2  
p o p u l a t i o n  w ere  h i g h e r  th a n  th e  mean r e a c t i o n  o f  Dawn w hich i n d i c a t e s  
t h a t  i n  t h i s  c r o s s  th e  s e e d l i n g  r e a c t i o n  o f  Dawn was overdom inan t
Table 18. Distribution, means, and variance of seedling reaction of the parent varieties and the and
Fj progeny of Dawn x Taichung Native #1 to infection by H. oryzae.
P a r e n t  o r  
P rogeny
Number o f  p l a n t s i n  each  c l a s s T o ta l Mean
R a t in g V ar ian c e0 .5 1 . 0 1 .5 2 . 0 2 .5 3 .0 3 .5 4 .0 4 .5  5. 0 P l a n t s
Dawn 16 2 1 1 2 7 56 1.59 0.2464
T aichung  N a t iv e  #1 5 39 13 2 59 1 .08 0.1015
F 1
1 1 2 1 .75 0.1249




o v e r  th e  s e e d l i n g  r e a c t i o n  o f  Taichung N a t iv e  #1. A p p a re n t ly  i n  t h i s  
p a r t i c u l a r  c r o s s ,  th e  mean r a t i n g  o f  th e  r e a c t i o n  o f  Taichung  N a t iv e  
#1 was h ig h e r  th a n  i n  th e  c r o s s  o f  S a tu rn  x T aichung N a t iv e  #1, 
w h i le  th e  mean r a t i n g  o f  th e  r e a c t i o n  o f  Dawn was low er th a n  i n  th e  
c r o s s  o f  S a tu rn  x  Dawn. The c a u s e s  o f  th e s e  changes  w ere n o t  
c l e a r .
B ecause t h e r e  was overdom inance i n  t h i s  c r o s s ,  th e  fo rm u la  o f  
C a s t l e - W r ig h t  c o u ld  n o t  be a p p l i e d  to  e s t i m a t e  th e  minimum number 
o f  g en es  t h a t  p a r e n t s  d i f f e r e d  i n  t h e i r  r e a c t i o n s  to  JH. o r y z a e . 
T h e r e f o r e ,  no a t t e m p t  was made to  e s t i m a t e  th e  number o f  s e g r e g a t in g  
gene  from th e  and d a t a .
T a b le  19 shows th e  d i s t r i b u t i o n  and means o f  s e e d l in g  r e a c t i o n s ,  
o f  th e  p a r e n t  v a r i e t i e s  and 50 F^ l i n e s  o f  Dawn x Taichung N a t iv e  #1 , 
to  a r t i c i c i a l  i n f e c t i o n  by H. o r y z a e . In  g e n e r a l ,  th e  r e a c t i o n s  
o f  F-j l i n e s  w ere  more v a r i a b l e  th a n  th e  p a r e n t s .  E x c e p t io n s  f o r  
th e s e  w ere  l i n e  numbers 7 -1 1 ,  9 -1 5 ,  1 5 -1 2 ,  and 6 -1 5 .
Among 50 F^ l i n e s  o f  Dawn x  Taichung N a t iv e  t f l ,  o n ly  l i n e  
number 5-4  had a  low er mean r e a c t i o n  th a n  T aichung N a t iv e  //I ,  
a l s o  th e  d i s t r i b u t i o n  o f  i t s  r e a c t i o n s  was s i m i l a r  to  Taichung  
N a t iv e  / / l .  T here  w ere  t h r e e  l i n e s  numbered 9 -1 5 ,  9 -2 5 ,  and 14-19 
w hich had mean r e a c t i o n s  w hich ranged  from 1 . 2 2  to  1 .26  w hich  w ere  
v e ry  c l o s e  to  1 .0 8 ,  th e  mean r e a c t i o n  o f  Taichung N a t iv e  #1 .
P ro b a b ly  a l l  t h e s e  t h r e e  l i n e s  c o u ld  be c o n s id e r e d  as  p a r e n t  
g e n o ty p e  r e c o v e r i e s  of Taichung  N a t iv e  #1.
Table x9* Distribution and means of seedling reaction of the parent varieties and 50 F^ lines of the
cross Dawn x Taichung Native //l to infection by H. oryzae.
o r  P a r e n t F 2  o r  P a r e n t
P a r e n t  o r Number o f  p l a n t s  i n  each  c l a s s To t a l  Mean
F-̂  L in e 0 .5 1 . 0 1 .5 2 . 0 2 .5 3 .0 3 .5 4 .0 4 .5  5 .0 P l a n t s R a t in g R e a c t io n —' R a t in g R eac ti
Dawn 16 2 1 1 2 7 56 1.59 R 2 .14 MR
tn- i 5 39 13 2 60 1 .08 R 0 .7 3 HR
5-10 2 3 6 1 2 1 24 2 . 2 1 MR 0 .5 HR
6-13 2 5 8 5 3 23 2 .04 MR 0 .5 HR
7-11 6 15 3 24 1 .44 R 0 .5 HR
8-26 5 9 1 2 5 1 23 1.41 R 0 .5 HR
9-15 14 6 3 23 1.26 R 0 .5 HR
1 0 - 1 0 1 5 6 5 5 2 23 1 .87 R 0 .5 HR
11-5 4 8 4 1 6 1 24 1 .50 R 0 .5 HR
12-15 4 6 8 4 1 1 24 1.37 R 0 .5 HR
5 -4 6 1 2 4 1 23 1 . 0 0 R 1 . 0 R
6 - 2 0 1 8 7 6 2 2 1 .9 1 R 1 . 0 R
7-27 3 7 6 5 3 24 1.96 R 1 . 0 R
8 - 1 0 1 0 9 4 1 24 2 .42 MR 1 . 0 R
9 -10 3 7 7 3 2 1 23 1 .9 3 R 1 . 0 R
9-30 3 5 7 7 2 2 2 .41 MR 1 . 0 R
10-27 3 2 6 2 8 2 23 2 . 1 1 MR 1 . 0 R
1 1 - 2 2 1 7 4 6 3 2 1 2 .07 MR 1 . 0 R
13-23 6 5 8 2 2 1 24 1.65 R 1 . 0 R
6-5 5 13 1 3 3 25 1 . 6 8 R 1 .5 R
8 - 6 1 2 8 6 5 1 23 1 .8 3 R 1 .5 R
1 0 - 1 1 7 6 3 3 1 2 0 1 .63 R 1 .5 R
1 2 - 2 2 1 1 2 7 5 6 1 23 2 .28 MR 1 .5 R
13-10 4 7 5 5 2 23 1.37 R 1 .5 R
15-19 7 4 6 3 4 24 1 .35 R 1 .5 R
7-28 1 3 8 6 2 2 1 23 2 .83 MS 2 . 0 MR
8 -31 1 1 7 4 2 24 1 .4 4 R 2 . 0 MR
9-25 6 7 5 4 1 23 1 . 2 2 R 2 . 0 MR
j y
VOO
T a b le  19. C on tinued
P a r e n t  o r  











c l a s s
4 .0 4 .5 5 .0
T o ta l
P l a n t s
F3
Mean
R a t in g
o r  P a r e n t  
R e a c t i o n ^
F2  o r  
R a t in g
P a r e n t
R e a c t i o n ^
11-24 2 5 1 0 3 3 23 1 .50 R 2 . 0 MR
14-3 1 7 6 5 3 2 24 2.13 MR 2 . 0 MR
16-22 4 5 1 0 4 1 24 1.85 R 2 . 0 MR
17-14 3 7 5 6 1 3 24 2 .0 8 MR 2 . 0 MR
17-15 2 2 2 9 6 3 24 2 .0 8 MR 2 . 0 MR
18-16 3 8 4 3 3 2 1 2 .3 8 MR 2 . 0 MR
7-22 1 3 2 4 1 7 5 23 2 .33 MR 2 .5 MS
8-23 3 3 5 4 2 1 5 1 24 2 .56 MS 2.5 MS
9-23 2 6 3 8 1 2 1 1 .60 R 2 .5 MS
11-33 1 6 6 5 5 1 24 2 .71 MS 2.5 MS
1 3 -3 3 4 6 6 4 23 1 .59 R 2 .5 MS
14-9 2 6 8 6 2 23 2 .61 MS 2 .5 MS
15-12 9 13 2 24 2 .85 MS 2.5 MS
18-5 3 2 5 9 3 2 2 2 . 6 6 MS 2 .5 MS
7-2 1 3 4 9 4 2 23 2.89 MS 3 .0 S
9-5 5 8 4 2 3 2 24 1 .38 R 3 .0 s
1 0 - 2 1 5 9 6 3 23 2.15 MR 3.0 s
12-33 1 3 3 6 6 3 2 2 2.95 MS 3 .0 s
14-19 3 1 1 4 4 1 23 1 .26 R 3 .0 s
16-18 2 7 3 5 6 1 24 2 .19 MR 3.0 s
18-10 1 7 9 6 23 1 .43 R 3 .0 s
5-19 2 3 4 7 2 1 2 1 2 2 3.41 S 3 .5 s
6-15 8 16 24 1 .8 3 R 3.5 s
7-4 7 3 4 3 4 1 23 2 .07 MR 3.5 s
—̂  HR = H ig h ly  R e s i s t a n t  MS = M o d era te ly  S u s c e p t i b l e
R = R e s i s t a n t  S = S u s c e p t i b l e
MR = M o d era te ly  R e s i s t a n t  HS = H igh ly  S u s c e p t i b l e
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A lthough  th e s e  50 l i n e s  o f  Dawn x  Taichung  N a t iv e  #1 w ere 
n o t  a  t r u l y  r e p r e s e n t a t i v e  random sam ple o f  th e  F2  p o p u l a t i o n ,  
t h e  s m a l l  f re q u e n c y  o f  p a r e n t  g e n o ty p e  r e c o v e r i e s  o f  th e  
r e c e s s i v e  Taichung N a t iv e  #1  p a r e n t  among F^ l i n e s  s u g g e s te d  t h a t  
p a r e n t s  d i f f e r e d  i n  few genes  a f f e c t i n g  r e a c t i o n  to  H. o r y z a e , 
p ro b a b ly  two p a i r s  o f  m a jo r  g e n e s .
The ty p e s  o f  l e s i o n s  o f  s e e d l i n g  r e a c t i o n s  t h a t  w ere  o b se rv e d  
i n  th e  g reen h o u se  e x p e r im en t  i n  1974 w ere  a l s o  p r e s e n t  i n  th e  
s e g r e g a t i n g  h y b r id  p o p u la t io n s  t e s t e d  i n  t h e  g reen h o u se  i n  1975.
I n  a d d i t i o n ,  i n f e c t i o n s  on c o l l a r s  and a u r i c l e s  by H, o ry z a e  w ere  
o b se rv ed  i n  many p l a n t s  o f  th e  h y b r id  p o p u la t io n  o f  S a tu rn  x Dawn.
I n  th e  c a s e  o f  s e e d l i n g s  w i th  a  s e v e r e  i n f e c t i o n  on th e  c o l l a r  and 
a u r i c l e ,  t h e  i n f e c t e d  l e a f  began  d ro o p in g  and w i t h e r i n g ,  w hich  
tended  to  mask th e  t r u e  r e a c t i o n  o f  th e  p l a n t  to  H. o r y z a e .
The r e s u l t s  o b ta in e d  from s e e d l i n g  r e a c t i o n s  to  H. o ry z a e  i n  
t h e  h y b r id  p o p u la t io n s  o f  t h r e e  c r o s s e s  i n d i c a t e d  t h a t  
s u s c e p t i b i l i t y  was e i t h e r  in c o m p le te ly  d o m in an t,  dom inant o r  o v e r ­
dom inant o v e r  r e s i s t a n c e ,  w h ich  was in  agreem ent w i th  th e  r e s u l t s  
r e p o r t e d  by A d a ir  (1 9 4 1 ) .  However, he  d id  n o t  r e p o r t  any d i f f e r e n c e  
i n  gene a c t i o n s  f o r  s e e d l i n g  r e a c t i o n s  and m a tu re  p l a n t  r e a c t i o n s .  
A ls o ,  he  d id  n o t  m e n t io n  th e  tim e f o r  r a t i n g  d i s e a s e  I n c id e n c e  f o r  
m a tu re  p l a n t s ,  and p o s s i b l y  he r a t e d  th e  d i s e a s e  r e a c t i o n  i n  h y b r id  
p o p u la t io n s  and p a r e n t s  r a t h e r  l a t e  an d ,  more s e v e r e  i n f e c t i o n s  would 
t h e r e f o r e  be o b se rv ed  i n  many m o d e ra te ly  r e s i s t a n t  p l a n t s  b e c a u se  o f
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e a r l y  s e n e s c e n c e  and i n d i r e c t  e f f e c t s  of o t h e r  f o l i a g e  d i s e a s e s .  I f  
t h i s  was t r u e ,  many m o d e ra te ly  r e s i s t a n t  p l a n t s  would be  r a t e d  as  
s u s c e p t i b l e  a t  f u l l  m a t u r i t y .  As a r e s u l t ,  a  h ig h e r  p r o p o r t i o n  o f  
s u s c e p t i b l e  p l a n t s  th a n  r e s i s t a n t  p l a n t s  would be o b ta in e d  w hich 
would le a d  to  t h e  c o n c l u s i o n  t h a t  s u s c e p t i b i l i t y  was dom inan t o ver  
r e s i s t a n c e .  I n  t h i s  s tu d y ,  no dom inance was found f o r  m a tu re  p l a n t  
r e a c t i o n ,  however s u s c e p t i b i l i t y  d id  ap p e a r  to  be dom inant o v e r  
r e s i s t a n c e  a t  th e  s e e d l i n g  s t a g e .
None o f  th e  c r o s s e s  showed r e s i s t a n c e  as  th e  dom inan t c h a r a c t e r  
a s  r e p o r t e d  by N agai (1 9 3 0 ) ,  he  found i n  th e  F 2  g e n e r a t i o n  a  r a t i o  
o f  t h r e e  h e a l t h y  p l a n t s  to  one d i s e a s e d  p l a n t .  I n  a l l  c r o s s e s  i n  
t h i s  s tu d y  how ever, c o n t in u o u s  d i s t r i b u t i o n  o f  r e a c t i o n s  w ere  
o b se rv e d  as  r e p o r t e d  by A d a ir  (1 9 4 1 ) .  The c o n c lu s io n  t h a t  t h e r e  
was more th a n  one f a c t o r  d i f f e r e n c e  be tw een  r e s i s t a n t  and 
s u s c e p t i b l e  p a r e n t s  r e p o r t e d  by A d a ir  was b a s i c a l l y  i n  ag reem en t 
w i th  th e  r e s u l t s  o b ta in e d  i n  t h i s  s t u d y ,  w here  th e  p a r e n t s  a p p a r e n t ly  
d i f f e r e d  in  one o r  two m a jo r  g en es  f o r  r e s i s t a n c e  p lu s  a d d i t i o n a l  
m inor o r  m o d i f i e r  g e n e s .
H e r i t a b i l i t y  e s t i m a t e s  w ere  o b ta in e d  f o r  b o th  m a tu re  p l a n t  
r e a c t i o n  and s e e d l i n g  r e a c t i o n  to  i n f e c t i o n  by H. o ry z a e  i n  t h e  
t h r e e  c r o s s  c o m b in a t io n s  o f  S a tu r n  x Taichung  N a t iv e  #1 , S a tu r n  x 
Dawn, and Dawn x T aichung  N a t iv e  # 1 .  Broad s e n s e  h e r i t a b i l i t i e s  w ere 
e s t i m a t e d  from th e  F 2  v a r i a n c e .  The a v e ra g e  mean v a r i a n c e  o f  b o th  
p a r e n t  v a r i e t i e s  and th e  F^ p l a n t s  w ere  used  to  e s t i m a t e  t h e  
e n v i ro n m e n ta l  v a r i a n c e .  H e r i t a b i l i t y  e s t i m a t e s  w ere  a l s o  o b ta in e d
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from th e  r e g r e s s i o n  o f  50 F^ l i n e  means on t h e  r e a c t i o n  o f  th e  
^2 P l a n t s  from w hich  t h e  l i n e s  w ere d e r iv e d .  C o r r e l a t i o n  
c o e f f i c i e n t s  be tw een  th e  mean r e a c t i o n s  of 50 F^ l i n e s  and F£ p l a n t  
r e a c t i o n s  w ere  a l s o  computed.
A b ro ad  s e n s e  h e r i t a b i l i t y  e s t i m a t e  o f  89 p e r  c e n t  was 
c a l c u l a t e d  from m a tu re  p l a n t  r e a c t i o n s  to  H. o ry z a e  o f  th e  F£ 
p rogeny  o f  th e  c r o s s  S a tu rn  x T aichung N a t iv e  #1 . T h is  i n d i c a t e d  
t h a t  89 p e r  c e n t  o f  th e  v a r i a t i o n  i n  t h e  r e a c t i o n  o f  th e  F^ p l a n t s  
to  H_. o ry z a e  c a l c u l a t e d  fo r  th e  F£ p rogeny  o f  t h e  c r o s s e s  S a tu rn  x 
Dawn and Dawn x T aichung N a t iv e  if1 w ere  70 p e r  c e n t  and 8 6  p e r  
c e n t ,  r e s p e c t i v e l y .  H e r i t a b i l i t y  i n  th e  b ro ad  s e n s e  in c lu d e s  th e  
v a r i a t i o n s  due to  a l l  ty p e s  o f  gene  e x p r e s s io n s  ( a d d i t i v e ,  
dom inance , and e p i s t a s i s ) .
I t  i s  g e n e r a l l y  conc luded  t h a t  a b e t t e r  m e asu re  o f  th e  
h e r i t a b l e  v a r i a t i o n ,  of v a l u e  i n  a s e l e c t i o n  p rogram , i s  o b ta in e d  
from th e  r e g r e s s i o n  o f  th e  F-j l i n e  means on th e  r e a c t i o n s  o f  th e  F 2  
p l a n t s  from w hich  th e s e  l i n e s  w ere  d e r i v e d .  The r e g r e s s i o n  o f  th e  
means o f  F^ l i n e s  from th e  c r o s s  S a tu r n  x T aichung N a t iv e  #1 on F£ 
p h en o ty p es  was 0 .5 1 .  T h is  r e g r e s s i o n  v a l u e  s t a t e d  as  a  p e r c e n ta g e  
i s  used as an e x p r e s s io n  o f  h e r i t a b i l i t y .  T h is  e s t i m a t e  o f  51 p e r  
c e n t  f o r  h e r i t a b i l i t y  i s  lo w er  th a n  t h e  e s t i m a t e  o b ta in e d  from 
th e  F2  a l o n e ,  however i t  s h o u ld  be a  more r e l i a b l e  e s t i m a t e  o f  th e  
p r o g r e s s  t h a t  can  be made from p h e n o ty p ic  s e l e c t i o n  i n  t h e  F 2  
g e n e r a t i o n .  The h e r i t a b i l i t y  e s t i m a t e s  o b ta in e d  from th e  r e g r e s s i o n  
o f  th e  F^ l i n e  means on t h e  F 2  pheno type  f o r  t h e  c r o s s e s  S a tu r n  x
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Dawn and Dawn x  T aichung N a t iv e  it 1 w ere  43 p e r  c e n t  and 33 p e r  c e n t ,  
r e s p e c t i v e l y .  The lo w e r  h e r i t a b i l i t y  e s t i m a t e s  f o r  d i s e a s e  r e a c t i o n  
o f  th e  c r o s s e s  S a tu r n  x  Dawn x T aichung N a t iv e  #1 p ro b a b ly  o c c u r re d  
b e c a u se  few er  g en es  f o r  d i s e a s e  r e a c t i o n  w ere  s e g r e g a t in g  from 
th e s e  two c r o s s e s  compared to  th e  S a tu r n  x T aichung N a t iv e  it 1 c r o s s  
o r  b e c a u se  o f  th e  h ig h  s t e r i l i t y  t h a t  o c c u r re d  i n  th e  p rogeny  of 
th e  c r o s s  Dawn x  Taichung  N a t iv e  #1 .
The c o r r e l a t i o n  c o e f f i c i e n t s  be tw een  th e  m a tu re  p l a n t  r e a c t i o n s  
o f  t h e  F 2  p l a n t s  and th e  means o f  th e  F3  p r o g e n ie s  from th e  
c r o s s e s  S a tu r n  x T aichung N a t iv e  it 1 ,  S a tu rn  x Dawn, and Dawn x 
T aichung  N a t iv e  it 1 w ere  0 .7 6 ,  0 .7 5 ,  and 0 . 5 9 , r e s p e c t i v e l y .  These 
h ig h l y  s i g n i f i c a n t  r  v a l u e s  i n d i c a t e  a c l o s e  r e l a t i o n s h i p  be tw een  
th e  p h e n o ty p e s  o f  th e  p l a n t s  and t h e i r  g e n o ty p e s  f o r  w hich  th e  
F 3  means s h o u ld  be  a v a l i d  e s t i m a t e .  The lo w er  r  v a l u e  f o r  th e  
Dawn x T aichung N a t iv e  it 1 c r o s s  was p ro b a b ly  due to  th e  r e l a t i v e l y  
h ig h  amount o f  s t e r i l i t y  t h a t  o c c u r r e d  i n  th e  F 2  and F^ p ro g e n ie s  
o f  t h i s  c r o s s .  The p r e s e n c e  o f  s t e r i l i t y  and p oo r  seed  s e t  
a p p a r e n t l y  a l t e r s  th e  p h y s io lo g y  o f  th e  m a tu r in g  r i c e  p l a n t  
s u f f i c i e n t l y  to  a l t e r  i t s  r e a c t i o n s  to  H. o r y z a e .
The h ig h  c o r r e l a t i o n  c o e f f i c i e n t s  and th e  r e l a t i v e l y  h ig h  
h e r i t a b i l i t y  e s t i m a t e s  o b ta in e d  f o r  th e  m a tu re  p l a n t  r e a c t i o n  to  
H. o ry z a e  i n d i c a t e  s e l e c t i o n  i n  th e  F2  g e n e r a t i o n  f o r  r e s i s t a n c e  
to  H. o r y z a e  i n f e c t i o n  sh o u ld  be q u i t e  s u c c e s s f u l .  A c l o s e  lo o k  
a t  th e  F2  and d a t a  p r e s e n te d  i n  T a b le s  9 ,  1 3 ,  and 17 s t r o n g l y  
s u p p o r t s  t h i s  c o n c lu s io n *  I n  th e  F^ p r o g e n ie s  o f  th e  c r o s s  S a tu rn
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x T aichung N a t iv e  / / l ,  130 p l a n t s  w ere  r a t e d  0 .5  and a l l  b u t  t h r e e  
o f  t h e s e  p l a n t s  w ere  th e  p r o g e n ie s  o f  F 2  p l a n t s  r a t e d  1 . 5  o r  l e s s .  
Of t h e  l i n e s  d e r iv e d  from th e  18 F2  p l a n t s  w i t h  d i s e a s e  
r a t i n g s  o f  1 .5  o r  l e s s ,  s i x  had a  mean r a t i n g  o f  l e s s  th a n  1 . 0 ,
1 1  had a  r a t i n g  be tw een  1 . 0  and 2 . 0 , and one F^ l i n e  from an  F2  
p l a n t  r a t e d  1 .5  had a  mean r e a c t i o n  o f  2 .4 8 .  S im i l a r  r e s u l t s  w ere  
o b ta in e d  in  th e  c r o s s  S a tu r n  x  Dawn. Seven o f  t h e  F^ l i n e s  of 
n in e  F 2  p l a n t s  r a t e d  1 .5  o r  l e s s  had a  mean r a t i n g  of 1 .76  o r  l e s s  
and F^ p ro g e n ie s  o f  two F2  p l a n t s  r a t e d  1 .5  had a mean o f  2 .1 6  and 
2 .3 6 .  Of 23 p r o g e n ie s  from F 2  p l a n t s  r a t e d  1 .5  o r  l e s s  i n  
th e  c r o s s  Dawn x T aichung  N a t iv e  # 1 ,  17 had a  mean r a t i n g  l e s s  
th a n  1 .0  and s i x  had a mean r a t i n g  be tw een  1 .0  and 2 . 0 .  A l l  th e  
d a t a  f o r  t h i s  s tu d y  i n d i c a t e  t h a t  s e l e c t i o n  f o r  m a tu re  p l a n t  
r e s i s t a n c e  t o  H. o ry z a e  i n  th e  F2  would b e  v e r y  s u c c e s s f u l .
I n  a d d i t i o n  t o  e s t i m a t e s  o f  h e r i t a b i l i t y  f o r  m a tu re  p l a n t  
r e a c t i o n  to  _H. o r y z a e , h e r i t a b i l i t i e s  w ere  a l s o  c a l c u l a t e d  f o r  
s e e d l i n g  r e a c t i o n  t o  H. o ry 2 ae  t o  p r o v id e  in f o r m a t io n  on t h e  
f e a s i b i l i t y  o f  s e l e c t i n g  f o r  r e s i s t a n c e  a t  th e  s e e d l i n g  s t a g e  
of r i c e  w i th  a r t i f i c i a l  i n o c u l a t i o n  o f  H. o ry z a e  i n  th e  g re e n h o u s e .
Broad s e n s e  h e r i t a b i l i t y  e s t i m a t e s  f o r  s e e d l i n g  r e a c t i o n  to  
H. o ry z a e  f o r  F2  p l a n t s  from th e  c r o s s e s  S a tu r n  x Taichung 
N a t iv e  # 1 ,  S a tu r n  x  Dawn, and Dawn x Taichung  N a t iv e  #1 w ere  8 8  p e r  
c e n t ,  52 p e r  c e n t ,  and 73 p e r  c e n t ,  r e s p e c t i v e l y .  These e s t i m a t e s  
o f  h e r i t a b i l i t y  w ere  lo w e r  th a n  th e  b ro ad  s e n s e  h e r i t a b i l i t i e s  
o b ta in e d  from th e  m a tu re  p l a n t  r e a c t i o n  o f  th e  same c r o s s e s .  T h is
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i n d i c a t e s  t h a t  i n o c u l a t i n g  s e e d l i n g s  i n  th e  g re e n h o u se  d id  n o t  
p roduce  l e s s  n o n g e n e t ic  v a r i a t i o n  th a n  o c c u r re d  w i th  n a t u r a l  
i n f e c t i o n  i n  th e  f i e l d .
H e r i t a b i l i t y  e s t i m a t e s  w ere  a l s o  c a l c u l a t e d  from th e  
r e g r e s s i o n  o f  th e  mean r e a c t i o n  o f  F3  l i n e s  i n  th e  s e e d l i n g  s t a g e  
and m a tu re  p l a n t  r e a c t i o n  o f  th e  F 2  p l a n t s .  These h e r i t a b i l i t y  
e s t i m a t e s  from th e  c r o s s e s  S a tu r n  x T aichung  N a t iv e  / / l ,  S a tu rn  x 
Dawn, and Dawn x T a ichung  N a t iv e  #1 w ere  24 p e r  c e n t ,  15 p e r  c e n t ,  
and 21 p e r  c e n t ,  r e s p e c t i v e l y .  H igher  s i g n i f i c a n t  c o r r e l a t i o n  
c o e f f i c i e n t s  o f  0 .5 3 ,  0 .3 6 ,  and 0 .3 7  w ere  a l s o  o b ta in e d  from th e  
t h r e e  c r o s s e s  be tw een  th e  m a tu re  p l a n t  r e a c t i o n  in  th e  F^ and th e  
mean s e e d l i n g  r e a c t i o n s  i n  th e  F 3 . The lo w er  h e r i t a b i l i t y  e s t i m a t e s  
o b ta in e d  by th e  r e g r e s s i o n  o f  th e  mean s e e d l i n g  r e a c t i o n s  o f  F3  
l i n e s  on th e  F2  m a tu re  p l a n t  r e a c t i o n s  w ere  p ro b a b ly  due to  th e  
change in  gene  a c t i o n  from no dom inance i n  th e  m a tu re  s t a g e  to  
a lm o s t  co m p le te  dom inance f o r  s u s c e p t i b i l i t y  a t  th e  s e e d l i n g  s t a g e .  
However, th e  r e l a t i v e l y  h ig h  c o r r e l a t i o n s  i n d i c a t e  t h e r e  was 
c o n s id e r a b le  s i m i l a r i t y  be tw een  th e  r a t i n g  made a t  t h e  m a tu re  s t a g e  
and r a t i n g s  made on s e e d l i n g s .  These c o r r e l a t i o n s ,  t o g e t h e r  w i th  
the  dom inance o f  s u s c e p t i b i l i t y  to  H. o ry z a e  a t  th e  s e e d l i n g  s t a g e ,  
s u g g e s t  t h a t  s e l e c t i n g  F£ s e e d l i n g s  w hich  show a r e s i s t a n t  r e a c t i o n  
s h o u ld  be an e f f e c t i v e  method f o r  d e v e lo p in g  r e s i s t a n t  l i n e s  o r  
v a r i e t i e s .
H ig h ly  s i g n i f i c a n t  r  v a l u e s  o b ta in e d  be tw een  th e  means o f  
m a tu re  p l a n t  r e a c t i o n s  and th e  means o f  s e e d l i n g  r e a c t i o n s  o f  50 
F^ l i n e s  o f  S a tu r n  x Taichung N a t iv e  #1 and Dawn x  Taichung
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N a t iv e  #1 w ere  0 .3 8  and 0 .4 1 ,  r e s p e c t i v e l y .  However, a  non­
s i g n i f i c a n t  r  v a lu e  o f  0 .2 8  was o b ta in e d  be tw een  t h e  means o f  m a tu re  
p l a n t  r e a c t i o n s  and th e  means o f  s e e d l i n g  r e a c t i o n s  o f  50 F3  l i n e s  
o f  S a tu r n  x Dawn. T hese  r e s u l t s  s u g g e s t  t h a t  th e  r e s i s t a n c e  d e r iv e d  
from Taichung N a t iv e  #1 was more c o n s i s t a n t  a t  a l l  s t a g e s  o f  
g row th  th a n  th e  r e s i s t a n c e  d e r iv e d  from Dawn.
The r e l a t i o n s h i p  be tw een  d i s e a s e  r e a c t i o n s  and number o f  days 
to h e a d in g ,  and a l s o  th e  r e l a t i o n s h i p  be tw een  d i s e a s e  r e a c t i o n s  and 
p l a n t  h e i g h t s  w ere  s tu d i e d  i n  th e  t h r e e  c r o s s  c o m b in a t io n s .  Low r  
v a l u e s  o f  0 .1 8  and 0 .1 3 ,  w hich  w ere h i g h l y  s i g n i f i c a n t ,  w ere 
o b ta in e d  betw een d i s e a s e  r e a c t i o n s  and number o f  d ay s  to  h e a d in g  in  
th e  F2  p o p u la t io n s  o f  t h e  c r o s s e s  S a tu r n  x Dawn and S a tu rn  x 
T aichung N a t iv e  #1 . N e g a t iv e  s i g n i f i c a n t  r  v a l u e  o f  - 0 .2 8  
was o b ta in e d  be tw een  d i s e a s e  r e a c t i o n s  and number o f  days  to  h ead in g  
i n  th e  F 3  l i n e s  of th e  c r o s s  S a tu rn  x Dawn, w h i le  n o n - s i g n i f i c a n t  
r  v a lu e s  w ere  o b ta in e d  i n  th e  F 2  and F3  p r o g e n ie s  o f  Dawn x 
Taichung N a t iv e  if 1 and a l s o  i n  th e  F^ l i n e s  o f  S a tu rn  x Taichung 
N a t iv e  if 1 .  A p p a re n t ly  t h e r e  w ere  r a t h e r  weak r e l a t i o n s  betw een 
d i s e a s e  r e a c t i o n s  and number o f  days  to  h ea d in g  in  a l l  t h r e e  c r o s s  
c o m b in a t io n s .
A s i g n i f i c a n t  r  v a l u e  o f  0 .1 5  was o b ta in e d  be tw een  d i s e a s e  
r e a c t i o n s  and p l a n t  h e i g h t s  i n  th e  F 2  p rogeny  o f  S a tu rn  x Dawn. 
H igh ly  s i g n i f i c a n t  r  v a l u e s  o f  0 .31  and 0 .5 3  w ere  o b ta in e d  betw een 
d i s e a s e  r e a c t i o n s  and p l a n t  h e i g h t s  in  th e  F2  and F3  p ro g e n ie s  o f
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o f  S a tu r n  x T aichung  N a t iv e  #1 . N o n - s i g n i f i c a n t  r  v a l u e s  betw een 
d i s e a s e  r e a c t i o n s  and p l a n t  h e i g h t s  w ere  o b ta in e d  i n  th e  F2  and F3  
p r o g e n ie s  o f  Dawn x T aichung N a t iv e  #1 . H igh ly  s i g n i f i c a n t  r  
v a l u e s  be tw een  d i s e a s e  r e a c t i o n s  and p l a n t  h e i g h t s  i n  th e  F 2  and F^ 
o f  th e  c r o s s  S a tu r n  x T aichung  N a t iv e  #1 s u g g e s te d  t h a t  low er 
i n f e c t i o n  of H. o ry z a e  was r e l a t e d  to  s h o r t e r  p l a n t  h e i g h t s .  Non­
s i g n i f i c a n t  r  v a l u e s  be tw een  d i s e a s e  r e a c t i o n s  and number o f  days  
to  h ead in g  and a l s o  be tw een  d i s e a s e  r e a c t i o n s  and p l a n t  h e i g h t s  
i n  t h e  F£ and F3  o f  t h e  c r o s s  Dawn x  Taichung N a t iv e  #1 p ro b a b ly  
w ere  due  to  a pronounced  e f f e c t  o f  s t e r i l i t y  on d i s e a s e  r e a c t i o n s  
i n  th e  p r o g e n ie s  o f  t h i s  c r o s s .
SUMMARY
S c re e n in g  o f  r i c e  v a r i e t i e s  f o r  r e s i s t a n c e  t o  H. o ry z a e  was 
co n d u c ted  a t  th e  L o u i s i a n a  S t a t e  U n i v e r s i t y  R ic e  E xperim en t S t a t i o n ,  
i n  1973 and 1974. About 1100 r i c e  v a r i e t i e s  and l i n e s  w ere  r a t e d  
f o r  m a tu re  p l a n t  r e a c t i o n  to  n a t u r a l  i n f e c t i o n  by li. o r y z a e . None 
o f  t h e  com m ercia l v a r i e t i e s  w ere  r e s i s t a n t .  Dawn was r a t e d  
m o d e ra te ly  r e s i s t a n t .  T a ichung  N a t iv e  # 1 ,  P I  338694, IR 5 0 6 -2 0 -1 ,  
and S tg  71M9130 w ere r a t e d  h i g h l y  r e s i s t a n t .
The s e e d l i n g s  o f  363 s e l e c t e d  v a r i e t i e s  and l i n e s  w ere grown 
in  t h e  g reen h o u se  and w ere  t e s t e d  f o r  t h e i r  r e a c t i o n  to  H. o r y z a e . 
C o r r e l a t i o n  betw een th e  r e s u l t s  o f  t h i s  t e s t  and t h e  m a tu re  p l a n t  
r e a c t i o n  o f  th e  same v a r i e t i e s  i n  th e  f i e l d  i n  1973 gave an r  v a lu e  
o f  0 .4 7  w hich was h i g h l y  s i g n i f i c a n t .  A h ig h l y  s i g n i f i c a n t  r  v a lu e  
o f  0 .7 8  was o b ta in e d  betw een m a tu re  p l a n t  r e a c t i o n  and s e e d l i n g  
r e a c t i o n  o f  62 named r i c e  v a r i e t i e s .  The h ig h e r  r  v a lu e  o b ta in e d  
from th e  c o r r e l a t i o n  o f  th e  s e e d l i n g  and m a tu re  p l a n t  r e a c t i o n  o f  th e  
62 named v a r i e t i e s  r e p r e s e n t e d  a more v a l i d  e s t i m a t e  o f  t h e  c o r r e l a t i o n  
e x p e c te d  betw een random s e l e c t i o n s  t e s t e d  i n  th e  f i e l d  and g re e n h o u se .  
The 363 v a r i e t i e s  and l i n e s  in c lu d e d  a l a r g e  number o f  e n t r i e s  which 
had SML 242 i n  t h e i r  p e d i g r e e .  The m a j o r i t y  o f  t h e  p ro g e n ie s  of 
SML 242 w ere o f t e n  r a t e d  r e s i s t a n t  a t  th e  m a tu re  s t a g e  b u t  gave a 
s u s c e p t i b l e  r e a c t i o n  a t  th e  s e e d l i n g  s t a g e .  L in e s  w i th  Taichung
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N a t iv e  / / l ,  IR 8  o r  Dawn i n  t h e i r  p e d ig re e  had a  ty p e  o f  r e s i s t a n c e  t h a t  
was s i m i l a r  a t  b o th  th e  s e e d l i n g  and m a tu re  p l a n t  s t a g e .
The h ig h ly  s i g n i f i c a n t  c o r r e l a t i o n  be tw een  s e e d l i n g  r e a c t i o n  i n  
th e  g re e n h o u se  and m a tu re  p l a n t  r e a c t i o n  i n  t h e  f i e l d  i n d i c a t e s  t h a t  
s c r e e n in g  f o r  r e s i s t a n c e  c o u ld  be cond u c ted  i n  e i t h e r  t h e  f i e l d  o r  
th e  g re e n h o u se .
The p r e s e n c e  o f  a t y p i c a l  l e s i o n s  a t  b o th  t h e  m a tu re  s t a g e  and 
th e  s e e d l i n g  s t a g e  c o m p lic a te d  th e  r a t i n g  o f  brown l e a f  s p o t  d i s e a s e .
At t h e  m a tu re  p l a n t  s t a g e ,  a t y p i c a l  l e s i o n s  w ere o b se rv ed  a s  l a r g e  
e l o n g a te d  s p o t s ,  u n ifo rm ly  medium brown w i th o u t  a  n e c r o t i c  c e n t e r  
and w i th  i r r e g u l a r  m a rg in s .  At t h e  s e e d l i n g  s t a g e ,  many n a r ro w -  
e lo n g a te d  l e s i o n s  and l a r g e  l e s i o n s  w i th  i r r e g u l a r  m a rg in s  were 
o b s e rv e d .  The v a r i a t i o n  i n  l e s i o n  ty p e  p ro b a b ly  w as, due t o  
v a r i e t a l  d i f f e r e n c e s  i n  r e a c t i o n  t o  H. o ry z a e  o r  p o s s i b l y  due to  th e  
p r e s e n c e  o f  p h y s io lo g i c  r a c e s  o f  iH. o r y z a e .
The i n h e r i t a n c e  o f  m a tu re  p l a n t  r e a c t i o n  and s e e d l i n g  r e a c t i o n  
to  _H. o ry z a e  w ere  s t u d i e d  i n  th e  P ^ ,  P ^ ,  F^, and F^ p o p u la t io n s  
o f  th e  c r o s s e s  S a tu rn  x T aichung  N a t iv e  / / l ,  S a tu rn  x Dawn, and Dawn 
x T a ichung  N a t iv e  #1.
The m a tu re  p l a n t  r e a c t i o n s  to  H. o ry z a e  o f  t h e  F2  p rogeny  from 
th e  c r o s s  S a tu rn  x T a ichung  N a t iv e  #1 showed a c o n t in u o u s  d i s t r i b u t i o n  
o v e r  t e n  c l a s s e s .  The a v e ra g e  r a t i n g s  and t h e  modal c l a s s  o f  th e  F^ 
and F 2  p o p u la t i o n s  w ere  e s s e n t i a l l y  a t  t h e  m i d - p o in t  betw een th e  
a v e ra g e  r a t i n g s  o f  th e  two p a r e n t s  w hich shows t h e r e  was no dom inance
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of e i t h e r  r e s i s t a n c e  o r  s u s c e p t i b i l i t y  i n  t h i s  c r o s s .  The C a s t l e -  
W right fo rm u la  gave  an e s t i m a t e  o f  1 .3 7  genes  s e g r e g a t in g  f o r  r e a c t i o n  
t o  H. o r y z a e . T h is  e s t i m a t e  t o g e t h e r  w i th  th e  number o f  p a r e n t a l  
p hen o ty p es  p r e s e n t  i n  th e  F2  and g e n e r a t i o n s  i n d i c a t e  t h a t  two 
m a jo r  g e n e s ,  p l u s  p o s s i b l y  some m o d i f i e r  g e n e s ,  c o n t r o l  th e  
d i f f e r e n c e s  i n  d i s e a s e  r e a c t i o n  betw een th e s e  two v a r i e t i e s .  The F2  
progeny  o f  t h i s  c r o s s  was t e s t e d  a t  t h e  s e e d l i n g  s t a g e  i n  th e  
g reen h o u se  and a l s o  showed a  c o n t in u o u s  d i s t r i b u t i o n .  However a t  
th e  s e e d l i n g  s t a g e  s u s c e p t i b i l i t y  was in c o m p le te ly  dom inant o v e r  
r e s i s t a n c e .  The number o f  p a r e n t a l  p h en o ty p es  in  th e  F 2  and F 3  
p o p u la t io n s  t e s t e d  f o r  s e e d l i n g  d i s e a s e  r e a c t i o n  ap p e a re d  t o  s u p p o r t  
th e  c o n c lu s io n  t h a t  two m a jo r  genes  w ere s e g r e g a t in g  i n  t h i s  c r o s s .
The m a tu re  p l a n t  r e a c t i o n s  t o  H. o ry z a e  o f  t h e  F2  p rogeny  from 
th e  c r o s s  S a tu rn  x Dawn showed a  c o n t in u o u s  d i s t r i b u t i o n  o v e r  e i g h t  
c l a s s e s .  The a v e ra g e  r a t i n g s  of th e  F-̂  and F2  p o p u la t io n s  w ere 
e s s e n t i a l l y  a t  th e  m id -p o in t  betw een th e  a v e ra g e  o f  t h e  two p a r e n t  
v a r i e t i e s  and t h e r e  was no dominance o f  e i t h e r  r e s i s t a n c e  o r  
s u s c e p t i b i l i t y  in  t h i s  c r o s s .  The C a s t l e -W r ig h t  fo rm u la  gave  an 
e s t i m a t e  o f  0 .7 4  f o r  th e  minimum number genes  by w hich th e  p a r e n t s  
d i f f e r  i n  t h e i r  r e a c t i o n  t o  H. o r y z a e . T h is  e s t i m a t e  t o g e t h e r  w i th  
th e  number o f  p a r e n t a l  p h en o ty p es  i n  th e  F2  and F3  p o p u la t io n s  
i n d i c a t e s  t h a t  o n ly  one m a jo r  gene p lu s  p o s s i b ly  some m o d i f i e r  genes  
c o n t r o l s  th e  d i f f e r e n c e  i n  d i s e a s e  r e a c t i o n  betw een th e  v a r i e t i e s  
S a tu rn  and Dawn.
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The F2  p rogeny  o f  t h e  S a tu r n  x Dawn c r o s s  w ere  t e s t e d  a t  t h e  
s e e d l i n g  s t a g e  i n  t h e  g reen h o u se  f o r  t h e i r  r e a c t i o n  t o  H. o ry z a e  
and w ere  c o n t in u o u s ly  d i s t r i b u t e d  o v e r  n in e  c l a s s e s .  The av e ra g e  
r a t i n g s  o f  th e  and F2  p rogeny  o f  t h i s  c r o s s  w ere  c l o s e  t o  th e  
a v e ra g e  r a t i n g  o f  t h e  s u s c e p t i b l e  S a tu rn  p a r e n t  w hich i n d i c a t e s  
t h a t  a t  t h e  s e e d l i n g  s t a g e  s u s c e p t i b i l i t y  was a lm o s t  c o m p le te ly  
dom inan t o v e r  r e s i s t a n c e .  The number o f  r e c e s s i v e  p a r e n t  phen o ty p es  
i n  t h e  F2  and F^ g e n e r a t i o n s  s u p p o r t  t h e  c o n c lu s io n  o f  o n ly  a  one 
m a jo r  gene d i f f e r e n c e  f o r  H. o ry z a e  r e a c t i o n ,  betw een th e  p a r e n t s  
i n  t h i s  c r o s s .
The m a tu re  p l a n t  r e a c t i o n s  t o  H. o ry z a e  o f  t h e  F2  p rogeny  from 
t h e  c r o s s  Dawn x  T a ichung  N a t iv e  //I showed a c o n t in u o u s  d i s t r i b u t i o n  
o v e r  seven  c l a s s e s .  The a v e ra g e  r a t i n g  o f  th e  F j  p rogeny  from t h i s  
c r o s s  was e s s e n t i a l l y  a t  th e  m id -p o in t  betw een th e  a v e ra g e s  of 
t h e  p a r e n t  v a r i e t i e s ,  w hich i n d i c a t e s  t h a t  t h e r e  was no dominance 
f o r  e i t h e r  r e s i s t a n c e  o r  s u s c e p t i b i l i t y  i n  t h i s  c r o s s .  The 
d i s t r i b u t i o n  o f  th e  F^ p l a n t  r a t i n g s  was skewed tow ard  t h e  
r e s i s t a n t  p a r e n t  however t h e  r e l a t i v e l y  h ig h  l e v e l  o f  i n t e r v a r i e t a l  
s t e r i l i t y  w hich o c c u r r e d  i n  t h e s e  p l a n t s  p ro b a b ly  caused  th e  
r a t i n g s  t o  s h i f t  tow ard  t h e  r e s i s t a n t  p a r e n t .  The C a s t l e -W r ig h t  
fo rm u la  e s t im a te d  t h e  p a r e n t s  d i f f e r e d  by 0 .4 9  p a i r  o f  g e n e s .  S in c e  
t h i s  e s t i m a t e  i s  c o n s id e r e d  t o  be  a  minimum, t h i s  s u g g e s t s  th e  
p a r e n t  v a r i e t i e s  d i f f e r e d  by one p a i r  o f  genes  a f f e c t i n g  t h e i r  
r e a c t i o n  t o  H. o r y z a e . However, t r a n s g r e s s i v e  s e g r e g a t i o n  tow ard 
s u s c e p t i b i l i t y  s u g g e s t s  t h e  p o s s i b i l i t y  t h a t  more th a n  one gene was 
s e g r e g a t i n g  in  t h i s  c r o s s .
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The F2  p rogeny  o f  t h e  c r o s s  Dawn x T a ichung  N a t iv e  #1 when 
t e s t e d  a t  t h e  s e e d l i n g  s t a g e  i n  t h e  g reen h o u se  showed a c o n t in u o u s  
d i s t r i b u t i o n  o v e r  n in e  c l a s s e s .  The mean r e a c t i o n  o f  t h e  and 
F2  p rogeny was h i g h e r ,  o r  more s u s c e p t i b l e  th a n  t h e  more s u s c e p t i b l e  
th a n  th e  more s u s c e p t i b l e  Dawn p a r e n t .  T h is  i n d i c a t e s  dominance 
o f  s u s c e p t i b l e  r e a c t i o n s  o v e r  r e s i s t a n t  r e a c t i o n s  w i th  t r a n s g r e s s i v e  
s e g r e g a t io n  tow ard  s u s c e p t i b i l i t y .  The t r a n s g r e s s i v e  s e g r e g a t i o n  
in  t h i s  c r o s s  s u g g e s t s  t h a t  more th a n  one m a jo r  gene  a f f e c t i n g  th e  
r e a c t i o n  o f  t h e  p l a n t s  t o  II. o ry z a e  i s  s e g r e g a t i n g  i n  t h i s  c r o s s .
Broad s e n s e  e s t i m a t e s  o f  h e r i t a b i l i t y  o f  m a tu re  p l a n t  brown s p o t  
i n f e c t i o n  c a l c u l a t e d  from th e  v a r i a n c e  o f  t h e  F 2  p ro g e n ie s  o f  th e  
c r o s s e s  S a tu r n  x T a ichung  N a t iv e  # 1 ,  S a tu rn  x Dawn, and Dawn x 
Taichung  N a t iv e  #1 w ere  89 , 70, and 8 6  p e r  c e n t ,  r e s p e c t i v e l y .  Broad
s e n s e  e s t i m a t e s  o f  h e r i t a b i l i t y  f o r  t h e  s e e d l i n g  d i s e a s e  r e a c t i o n  f o r
t h e  same t h r e e  c r o s s e s  w ere  8 8 , 52 , and 73 p e r  c e n t .  T hese  r e s u l t s
i n d i c a t e  t h a t  most o f  t h e  v a r i a t i o n  f o r  r e a c t i o n  t o  H. o ry z a e  was
due t o  g e n e t i c  v a r i a t i o n  r a t h e r  th a n  e n v i ro n m e n ta l  v a r i a t i o n .  The 
h e r i t a b i l i t y  e s t i m a t e s  o f  s e e d l i n g  r e a c t i o n  i n  th e  g re e n h o u se  
i n d i c a t e  t h a t  e n v i ro n m e n ta l  v a r i a t i o n  i n  t h e  g re e n h o u se  was e q u a l  t o  
o r  g r e a t e r  th a n  e n v i ro n m e n ta l  v a r i a t i o n  i n  t h e  f i e l d .
H e r i t a b i l i t y  e s t i m a t e s ,  o b ta in e d  from th e  r e g r e s s i o n  o f  t h e  F
3
l i n e  means on th e  r a t i n g s  o f  t h e  F 2  p l a n t s  from w hich th e  l i n e s
w ere d e r i v e d ,  w ere  51 , 4 3 ,  and 33 p e r  c e n t  f o r  t h e  c r o s s e s  S a tu rn  x
T aichung  N a t iv e  # 1 ,  S a tu rn  x Dawn, and Dawn x T a ichung  N a t iv e  #1 ,
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r e s p e c t i v e l y .  C o r r e l a t i o n  c o e f f i c i e n t s  be tw een  th e  F2  p l a n t  r a t i n g s  
and t h e  means o f  th e  p ro g e n ie s  f o r  t h e s e  t h r e e  c r o s s e s  w ere 0 .7 6 ,
0 .7 5 ,  and 0 .5 9 .  The h ig h l y  s i g n i f i c a n t  c o r r e l a t i o n s  be tw een  F 2  
r a t i n g s  and F^ mean r a t i n g s  and th e  r e l a t i v e l y  h ig h  h e r i t a b i l i t y  
e s t i m a t e s  i n d i c a t e  t h a t  s e l e c t i o n  f o r  r e s i s t a n c e  t o  H. o ry z a e  
c o u ld  be e f f e c t i v e l y  i n i t i a t e d  i n  t h e  F2  g e n e r a t i o n .
The r e g r e s s i o n  o f  t h e  F3  l i n e  means f o r  s e e d l i n g  r e a c t i o n  to
H. o ry z a e  on th e  m a tu re  p l a n t  F2  r a t i n g ,  gave v a l u e s  o f  0 .2 4 ,  0 .1 5 ,  
and 0 .2 1 .  T hese  low er v a lu e s  p ro b a b ly  w ere due t o  th e  change in  
gene a c t i o n  from no dominance a t  t h e  m a tu re  p l a n t  s t a g e  t o  dominance 
o f  s u s c e p t i b i l i t y  a t  th e  s e e d l i n g  s t a g e .
The h ig h ly  s i g n i f i c a n t  c o r r e l a t i o n s  o b ta in e d  betw een th e  F 3  
s e e d l i n g  r e a c t i o n  i n  t h e  g reen h o u se  and th e  F 3  m a tu re  p l a n t  r e a c t i o n  
i n  th e  f i e l d  f o r  t h e  c r o s s e s  S a tu rn  x T aichung  N a t iv e  #1 and Dawn x 
Taichung  N a t iv e  //I i n d i c a t e  t h a t  s e l e c t i o n  f o r  r e s i s t a n c e  t o  H. o ry z a e  
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Appendix 1. Seedling reaction of 363 varieties to infection of
H. oryzae in the green house.
E n try  No. E n try  No.
1973 I d e n t i f i -  1973 I d e n t l f l -
D is e a s e  c a t i o n  D is e a s e  D is e a s e  c a t i o n  D is e a s e
N ursery  Number_______R atin g _____________N urse ry_______Number_______R a t in g
1 CX 9837 2 . 0 119 XR 6 6 7 -1 -
2 Cl 9708 2 .5 6 6 -3 -3 -2 1 .5
3 Cl 9931 3 .5 1 2 1 P I 318645 4 .0
4 Cl 9941 2 . 0 1 2 2 P I 312627 1 . 0
5 Cl 9903 1 .5 124 Cl 9407 3 .5
8 Cl 9433 2 . 0 125 Cl 8310 5 .0
1 0 Cl 9654 2 .5 126 Cl 8988 4 .5
1 1 Cl 9893 3 .0 127 S tg  71M9130 2.5
18 Cl 9944 4 .0 128 70 Cr 5089 3 .0
2 0 Cl 8998 2.5 130 Cl 9708 3 .5
24 Cl 9933 3 .0 131 P I 162153 4 .0
26 Cl 9628-2 3 .0 133 P I 338511 1 . 0
31 Cl 9905 2 . 0 134 PI 338512 1 . 0
33 Cl 9845 4 .0 136 S tg  9534-91 2 . 0
36 Cl 8998 2 .5 141 S tg  642830 3 .0
40 CX 9540 3 .5 149 S tg  714858 2 .5
44 Cl 9481 2 .5 150 Cl 9534 2 . 0
47 Cl 9898 2 .5 167 S tg  9654FB6-2 3 .0
50 Cl 9534 1 .5 172 Stg 709654
56 Cl 9938 4 .0 FB-14-2 2 .5
60 Cl 9481 3 .0 175 S tg  709654
70 Cl 9584 3 .5 FB-30-1 2 .5
73 Cl 9836 3 .0 186 S tg  709654FB-
74 Cl 9956 1 .5 49-2 3 .0
76 Cl 9868 2 . 0 2 0 2 S tg  717657 1 . 0
81 Cl 9680 2 . 0 206 Cl 9534 2 . 0
82 Cl 9929 3 .0 2 1 2 S tg  713310 3 .0
85 Cl 9812 2 .5 213 Cl 9695 4 .0
8 8 CX 9654 2 . 0 214 Cl 9808 3 .0
90 CX 9544 2 . 0 217 S tg  714250 1 .5
92 S tg  70M986 2 . 0 223 S tg  714797 3 .0
94 Cl 1561-1 3 .5 224 S tg  714801 1 .5
95 CX 9835 4 .0 228 S tg  715224 3 .5
97 S tg  72671 3 .0 236 S tg  702710-6 3 .0
99 S tg  673970 2 . 0 249 S tg  714887 2.5
1 0 0 CX 7787 3 .5 250 Cl 9534 1 .5
1 0 2 S tg  66M9814 4 .0 256 S tg  70M3966 4 .0
103 PI 318644 3 .0 267 Cl 9416 4 .0
1 1 0 CX 9654 2 .5 269 S tg  70M1065 2 .5
1 1 2 S tg  67M5938 4 .0 276 S tg  71M11808 3 .5
117 P I  271672 1 . 0 283 S tg  71M7835 3 .5
118 PI 337362 1 . 0 289 S tg  681021 4 .0
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Appendix 1. Continued
E n try  No.
1973 I d e n t i f 1-
D is e a s e  c a t i o n  D is e a s e
N u rse ry _____ Number_______R a t in g
303 C l 9463 4 .0
308 S tg  71M7182 4 .0
309 Stg  68M3218 4 .0
310 Cl 9654 2 . 0
317 S tg  71M7696 4 .0
322 Cl 9534 2 . 0
323 Cl 9649 2 . 0
324 Cl 9722 3 .5
329 S tg  653514 4 .0
333 Cl 9808 3 .0
334 Cl 8322 3 .5
335 Cl 8990 3 .0
336 PI 280681 1 .5
337 PI 280682 1 .5
338 P I  184675 2 .5
339 PI 184675 3 .5
340 Cl 9540 3 .0
341 PI 184676-1 3 .0
342 P I 220705 3 .0
343 P I 220707 4 .0
344 Cl 9618 3 .5
345 S tg  61D775 2 .5
346 S tg  632603-6 3 .0
348 Cl 2702 3 .0
350 Cl 9534 1 . 0
351 Cl 9631 3 .5
358 Cl 8985 5 .0
361 Cl 5883 3 .5
364 PI 215936 3 .0
365 PI 321361 3 .0
368 S tg  6511071-1 2 . 0
372 S tg  652101 2 . 0
382 Cl 1600 3 .5
383 P I 338012 3 .5
384 PI 318642 4 .0
385 PI 325911 1 .5
388 S tg  718184 2 .5
392 S tg  718621 3 .0
396 S tg  719171 2 .5
403 Tx 502 1 . 0
425 Tx 655 2 .5
431 Tx 8558 2 . 0
435 Tx 7257 1 . 0
E n try  No.
1973 I d e n t i f i -
D is e a s e  c a t i o n  D is e a s e
N u rse ry ______ Number_______R a t in g
446 Tx 7546 2 . 0
453 Tx 8026 2 .5
458 Tx 8180 2 . 0
462 Tx 5388 3 .0
463 Tx 5395 1 .5
464 Tx 5442 2 .5
465 Tx 5461 2 . 0
466 Tx 5477 2 .5
467 Tx 5490 2 .5
468 Tx 5518 1 .5
469 Tx 5527 1 .5
473 Tx 5837 1 . 0
474 Tx 5853 1 .5
475 Tx 5858 1 . 0
476 Tx 5862 1 .5
477 Tx 5867 1 . 0
479 Tx 5889 1 . 0
483 Tx 3454 2 . 0
489 Tx 5275 5 .0
492 Tx 3800 2 . 0
495 PI 331581 1 .5
496 P I 280682 1 .5
497 P I 280681 2 .5
499 P I 365408 1 .5
511 Cl 8998 3 .0
513 Cr 695028 3 .5
516 Cl 9898 3 .5
520 Cl 9875 4 .0
525 Cr 725102 2 .5
526 Cl 9534 2 . 0
527 Cr 695128 2 .5
528 Cr 715163 2.5
529 Cl 9812 3 .0
530 Cl 9868 3 .0
532 Cr 725097 2 . 0
536 Cl 9680 2 .5
540 Cl 9890 2 . 0
541 Cr 685162 3 .0
542 Cr 705114 2 .5
549 72 Cr 685 2 .5
552 72 Cr 5046 3 .5
554 72 Cr 681 3 .5
568 72 Cr 610 4 .0
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Appendix 1. Continued
Entry  No. E n try  No.
1973 I d e n t i f i -  1973 I d e n t i f i -
D is e a s e  c a t i o n  D is e a s e  D is e a se  c a t i o n  D is e a s e
N u rse ry______ Njmber_________ R a t in g ___________N urse ry_____ Number_______R a t in e
575 Cl 9708 2 .5 726 70 Cr 2744 2 . 0
580 71 Cr 5247-10 3 .0 730 Cl 9902 2 .5
588 EAS 10-2 3 .0 733 P I  271672 1 .5
589 EAS 12-9 4 .0 734 P I  312627 1 .5
591 EAS 14-9 3 .5 735 PI 312645 3 .0
592 EAS 17-9 3 .0 736 69 Cr 2430 1 .5
595 Cl 9013 3 .0 737 Cr 715071 3 .0
605 71 Cr 5142 3 .0 738 70 Cr 9023 1 .5
607 71 Cr 5167 2 .5 740 70 Cr 9044 1 .5
608 71 Cr 5140 3 .0 742 Cr 715123 1 .5
609 71 Cr 5163 2 .5 743 70 Cr 9096 3 .0
610 71 Cr 5148 2 .5 744 Cr 715178 1 .5
612 71 Cr 5155-2 2 ,5 747 70 Cr 9084 1 . 0
616 71 Cr 5157-2 3 .0 750 70 Cr 9159 2 . 0
617 71 Cr 5168-1 3 .0 751 PI 338511 1 . 0
618 71 Cr 5168-2 2 .5 752 70 Cr 9023 1 .5
621 71 Cr 5166-3 2 .5 755 70 Cr 9044 1 .5
623 72 Cr 5023 2 .5 756 70 Cr 9051 1 . 0
624 72 Cr 5024 2 . 0 759 70 Cr 9196 2 .5
628 72 Cr 140 1 .5 763 PI 338694 2 . 0
631 72 Cr 5065 3 .0 764 70 Cr 9046 3 .5
634 72 Cr 5008 3 .0 765 70 Cr 9079 1 . 0
650 72 Cr 403 2 . 0 766 70 Cr 9084 1 . 0
652 72 A lex  1010 2 . 0 772 70 Cr 9159 3 .5
654 72 Cr 418 2 . 0 773 P I 338511 1 . 0
655 72 Cr 406 3 .0 775 P I 323893 2 .5
656 72 Cr 5089 2 . 0 783 Cl 9649 1 .5
658 72 Cr 5090 1 .5 789 71 Cr 1769 4 .0
661 72 Cr 5093 3 .0 794 71 Cr 2835 2 . 0
662 72 Cr 9094 3 .0 795 P I 317316 3.5
664 72 Cr 5097 2 .5 798 71 Cr 4320 3 .0
6 6 6 Cl 9902 2 .5 799 70 Cr 2881 1 . 0
6 6 8 72 Cr 134 3 .0 800 Cr 715042 2 .5
673 72 Cr 140 1 .5 802 Cr 715049 2 . 0
G 76 Cl 9911 2 .5 805 Cr 715060 3 .0
680 Cl 9914 4 .0 806 70 Cr 9025 3 .0
684 Cl 9916 3 .0 807 R57169/423 1 .5
689 Cl 9877 3 .5 815 72/32275 4 .0
713 70 Cr 1530 4 .0 816 71/33283 4 .0
724 71 Cr 3709 3 .0 823 71/33701 1 . 0
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Appendix 1. Continued
E n try  No.
1973 I d e n t i f i -
D ia s e s e  c a t i o n  D is e a s e
N urse ry_____ Number_________ R a t in e
827 Cr 8242 3 .0
834 Cr 718220 3 .0
838 Cr 8222 4 .0
839 Cr 8247 4 .0
841 Cr 8237 1 .5
843 Cr 8270 4 .0
844 Cr 8276 3 .0
846 Cl 9812 3 .0
847 Cl 9890 2 .5
854 Cl 8642 5 .0
856 PI 212936 2 .5
857 PI 341229 4 .0
858 PI 341230 4 .0
859 Bmt 70746 1 .5
861 72 Cr 5123 3 .5
862 Cr 70431 2 .5
863 Cr 704031 2 .5
864 Cr 704034 3 .0
865 Cr 704044 2 .5
8 6 6 Cr 704045 3 .0
867 Cr 704046 3 .0
8 6 8 Cr 704047 4 .5
871 Cr 718203 3 .5
872 Cr 718204 4 .0
873 Cr 718205 4 .0
874 Cr 718206 3 .5
878 Cr 718210 4 .0
879 Cr 718211 4 .0
880 Cr 718212 3 .0
889 Cr 704083-2 5 .0
893 Cr 718234 3 .5
895 Cr 718240 3 .0
896 Cr 718241 3 .0
898 Cr 718244 3 .5
899 Cr 718245 2 .5
901 PI 312627 2 . 0
903 P I  271672 1 .5
905 Cr 718248 5 .0
907 Cr 718250 3 .0
910 Cr 718256 4 .0
911 Cr 718257 3 .0
E n try  No.
1973 I d e n t i f i -
D is e a s e  c a t i o n  D is e a s e
N urse ry______ Number_______ R atin g
912 Cr 718258 3 .5
914 Cr 718260 3 .5
916 Cr 718262 4 .0
917 Cr 718263 3 .0
918 Cr 718264 3 .0
919 Cr 718265 3 .5
920 Cr 718266 3 .5
921 Cr 704086-1 4 .0
922 Cr 704086-2 3 .0
923 Cr 704086-3 3 .0
924 Cr 704084-4 4 .5
925 Cr 704089-1 3 .0
926 Cr 704089-2 3 .5
927 Cr 704089-3 3 .5
928 Cr 718267 3 .0
929 Cr 704090 3 .5
930 Cr 704091-1 3 .0
936 Cr 718273 5 .0
937 Cr 718274 3 .0
940 Cr 704093 4 .0
942 Cr 718279 3 .0
943 Cr 718280 3 .0
944 Cr 718281 3 .0
945 Cr 704098 4 .0
946 Cr 704133 3 .0
947 Cr 704134 3 .0
948 Cr 704135 2 . 0
949 Cr 704136 3 .0
950 Cr 704138 1 . 0
951 Cr 704139 2 . 0
952 Cr 704142 3 .0
955 72 Cr 5501 2 .5
957 72 Cr 5503 4 .5
959 67 FD 118 5 .0
960 P I  201902 3 .0
962 Cl WC 675 2 . 0
963 PI 271672 1 . 0
968 6 8  Cr 5131 3 .0
969 P I  312627 2 . 0
970 P I 312628 1 .5
974 6 8  Cr 3334 1 .5
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Appendix 1. Continued
E n try  No. 
1973 
D is e a s e  
N urse ry
I d e n t i f i ­
c a t i o n
Number
D is e a s e
R a t in g
E n try  No. 
1973 
D is e a s e  
N urse ry
I d e n t i f i ­
c a t i o n
Number
D is e a s e
R a t in g
976 6 8  Cr 3336 2 . 0 1 0 1 0 72 Cr 5570 4 .5
978 6 8  Cr 3349 3 .5 1 0 1 1 P I 276936 3 .0
979 6 8  Cr 4055 2 . 0 1 0 1 2 72 Cr 5573 1 .5
980 6 8  Cr 4061 2 .5 1014 72 Cr 5576 3 .5
981 6 8  Cr 4118 3 .0 1015 72 Cr 5577 2 .5
992 69 S tg  9534-91 1 .5 1017 Cl 9551 2 .5
994 P I 341229 4 .0 1 0 2 0 72 Cr 5582 3 .0
997 Cl 1779 3 .0 1028 Cl 6404-4 4 .0
998 Cl 8318 3 .0 1030 Cl 6404-6 3 .0
1003 P I 325893 2 . 0 1031 72 Cr 5598 2 .5
1005 Cl 8990 3 .0 1032 6 8  Cr 3335 3 .0
1006 6 8  Cr 7026 3 .5 1036 Cl 9654 3 .0
1007 Cl 8636 4 .0 1039 Cl 9551 2 . 0
1008 Cl 6755 M 3 .5 1048 Cl 8310 5 .0
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Appendix 2 . S e e d l in g  r e a c t i o n  o f  110 v a r i e t i e s  t o  i n f e c t i o n  o f  H. o ry z a e  
in  t h e  g re e n  h o u se .
E n t ry  No. .
1973 D is e a s e  I d e n t i f i c a t i o n  D is e a s e  R a t in g  —
N u rse ry____________ Number____________________I ___________ I I ____________I I I
1 Cl 9837 1 .5 3 .0 2 .5
2 Cl 9708 4 .0 3 .0 3 .5
3 Cl 9931 3 .5 4 .5 3 .5
8 Cl 9433 3 .0 4 .0 3 .5
1 0 Cl 9654 2 .5 4 .5 3 .0
2 0 Cl 8998 3 .5 3 .5 5 .0
24 Cl 9933 4 .5 4 .0 4 .0
26 Cl 9628-2 5 .0 5 .0 5 .0
29 Cl 9947 5 .0 5 .0 4 .5
kO Cl 9540 4 .0 3 .5 4 .5
44 Cl 9481 4 .5 5 .0 3 .5
56 Cl 9938 3 .0 3 .0 3 .0
70 Cl 9584 3 .5 3 .5 3 .5
73 Cl 9836 3 .5 4 .5 4 .5
90 Cl 9544 3 .0 3 .0 4 .0
94 Cl 1561-1 3 .0 5 .0 4 .0
95 Cl 9835 4 .0 3 .5 4 .0
1 0 0 Cl 7787 5 .0 5 .0 5 .0
103 PI 318644 4 .0 4 .0 4 .0
117 P I 271672 1 . 0 1 .5 1 . 0
118 PI 337362 1 .5 1 .5 1 . 0
119 IR 6 6 7 -1 -6 6 -3 -3 -2 1 .5 1 . 0 1 .5
1 2 1 PI 318643 5 .0 4 .5 4 .5
1 2 2 PI 312627 2 . 0 1 .5 1 .5
124 Cl 9407 4 .0 5 .0 5 .0
125 Cl 8310 5 .0 5 .0 5 .0
126 Cl 8988 4 .5 5 .0 4 .0
131 PI 162153 3 .0 3 .5 4 .5
133 PI 338511 1 .5 1 .5 1 . 0
134 P I 338512 1 .5 1 .5 2 . 0
250 Cl 9534 3 .0 2 .5 3 .0
267 Cl 9416 4 .0 3 .5 4 .5
283 S tg  71M7835 2 .5 3 .0 3 .0
303 Cl 9463 4 .0 5 .0 5 .0
317 S tg  71M7696 4 .5 4 .0 3 .5
323 Cl 9649 2 . 0 2 .5 2 .5
324 Cl 9722 3 .5 3 .5 3 .5
334 Cl 8322 3 .5 3 .0 3 .5
335 Cl 8990 3 .0 3 .5 3 .0
336 P I  280681 2 . 0 2 . 0 2 .5
338 P I 184675 2 .5 2 .5 2 .5
341 PI 184676-1 2 .5 4 .5 3 .0
342 PI 220705 2 .5 2 .5 2 .5
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Appendix Table 2. Continued
E n try  No.
1973 D is e a s e  I d e n t i f i c a t i o n
N u rse ry ____________ Number__________
343 PI 220707
344 Cl 9618
346 S tg  632603-6
348 Cl 2702
264 PI 215936












580 71 Cr 5247-10
595 Cl 9013
623 72 Cr 5023
661 72 Cr 5093
676 Cl 9911
684 Cl 9916
724 71 Cr 3709
735 PI 312645
736 69 Cr 2430
763 PI 338694
775 PI 323893
789 71 Cr 1769















D is e a s e  R a t in g  —̂
I I I I I I
3 .5 3 .0 4 .0
3 .0 3 .5 3 .5
2 .5 2 .5 3 .0
3 .0 3 .5 2 .5
4 .0 3 .5 4 .0
2 .5 3 .0 3 .0
5 .0 4 .0 4 .5
4 .0 4 .0 4 .5
4 .5 4 .5 4 .5
4 .0 3 .5 3 .5
1 .5 2 . 0 1 . 0
2 .5 2 .5 2 . 0
1 .5 2 . 0 1 .5
1 .5 1 .5 1 . 0
3 .0 3 .0 3 .0
3 .5 3 .5 2 .5
3 .0 3 .5 3 .0
3 .0 3 .5 3 .5
4 .0 3 .0 4 .0
1 .5 1 . 0 2 . 0
3 .5 3 .0 3 .0
3 .0 5 .0 4 .0
3 .0 4 .5 5 .0
1 .5 1 .5 1 .5
2 .5 1 .5 2 .5
1 .5 1 .5 2 .5
2 .5 2 .5 1 . 0
4 .0 2 .5 3 .5
3 .5 3 .5 3 .0
1 . 0 2 . 0 2 . 0
4 .0 3 .5 4 .5
4 .0 4 .0 4 .5
4 .5 5 .0 5 .0
3 .5 4 .0 3 .0
5 .0 4 .5 5 .0
5 .0 5 .0 5 .0
1 .5 2 . 0 2 .5
2 .5 3 .0 3 .0
4 .0 4 .0 3 .5
4 .0 4 .0 4 .0
4 .5 4 .5 4 .0
4 .5 5 .0 5 .0
3 .5 4 .5 4 .0
3 .5 4 .0 3 .5
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Appendix Table 2. Continued
E n try  No. 
1973 D ise a se  
N urse ry
I d e n t i f i c a t i o n
Number I
D is e a s e  R a t in g  
I I I I I
910 Cr 718256 3 .5 4 .0 3 .5
912 Cr 718258 3 .5 4 .0 4 .0
916 Cr 718262 3 .5 3 .5 4 .0
920 Cr 718266 4 .0 4 .0 4 .5
921 Cr 704086-1 4 .5 4 .0 3 .5
924 Cr 704086-4 4 .5 4 .0 4 .5
925 Cr 704089-1 4 .0 3 .5 3 .5
935 Cr 718273 4 .0 4 .5 5 .0
940 Cr 704093 4 .0 3 .5 4 .0
945 Cr 704098 3 .5 4 .5 4 .0
946 Cr 704133 2 .5 3 .0 3 .0
949 Cr 704136 4 .0 3 .5 3 .5
959 67 FD 118 4 .0 4 .0 4 .5
960 P I 201902 4 .5 4 .5 4 .5
962 Cl WC 675 3 .5 3 .0 3 .0
991 Cl 8983 3 .0 3 .0 3 .5
997 Cl 1779 2 .5 3 .0 3 .0
998 Cl 8318 3 .0 2 .5 3 .0
1007 Cl 8636 4 .0 4 .0 4 .5
1008 Cl 6755 M 4 .0 4 .5 4 .0
1 0 1 1 P I 27936 3 .0 2 .5 3 .0
1 0 2 0 72 Cr 5582 3 .0 3 .0 3 .0
1028 Cl 6404-4 3 .5 3 .5 3 .5
—  Three replications, completely randomized design.
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